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EXEctrrIVE SlMllARY 

PACIFIC, LOWER BOO, AND MARY ELLEN MINES 
AMERICAN FORK CANYON, UTAH 

The Pacific, Lower Bog, and Mary Ellen mines are located on National Forest 
System lands on the Uinta National Forest . Each mine has associated tailing~ 
piles with ground water running out of the mine adits. Tilis water has been 
tested periodically, and is known to contain elevated levels of copper, zinc, 
and cadmium. 

The area near the Pacific mine is used by recreationists. OHV (Off Road 
Vehicle) use occurs on the tailings pile of the Pacific mine. The Lower Bog 
and Mary Ellen mines are less accessible to publics; however water from these 
adits still enter the North Fork of American Fork creek. 

Tile Uinta National Forest recommends mitigation and reclamation to varying 
degrees at each site. This Preliminary Assessment makes no effort to recommend 
specific techniques. Rather, the P.A. is written to give the reader an 
overview of the situation at each site along with a brief history, ownership, 
and condition of sites. 
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GENERAL SITE INFORMATION 

CERCLIS ID NUMBER: 

UTD 988074951 

SITE NANE AND LOCATION: 

The site has been identified and will be referred to as the American Fork 
Mining District Site which is composed of three separate locations which are in 
close proximity to each other. These sites include the: Mary Ellen Gulch mine 
and tailings (MEG), Lower Bog mine and tailings {LB), and Pacific mine and 
tailings {PM). General location is in Utah County, in the Upper American Fork 
Canyon area. The MEO mine is located in Township 3 South, Range 3 East, NWl / 4 
of SEl/4 Section 20. The Lower Bog Mine is in Township 3 South, Range 3 East. 
SWl/4 of SEl/4 Section 16. The Pacific Mine and Tailings are located at 
Township 3 South, Range 3 East, NWl/4 of SEl/4 Section 22. All legal 
descriptions are Salt Lake Based Meridian {SLBM). 

Ground water is present in all three mines. The water is exposed to 
mineralized rock, spent ore, and or tailings changing the chemical composition 
of the water {Lidstone & Anderson, Inc 1993). In the case of the three mines, 
the water runs out of the adit across tailings piles and into the American Fork 
River. In addition to containing trace elements picked up in the mine shafts, 
except at the Lower Bog Mine, the water picks up more contaminants as it passes 
through the tailings piles. Precipitation events also contribute to the 
pollution of the American Fork River through surface run-off from the 
tailings. In both the Pacific and Lower Bog situations, tailings piles at both 
sites are within 10 feet of the North Fork of American Fork river. This close 
proximity to surface water allows a high potential for contamination to occur 
to the river during and after most precipitation events. 

The area surrounding the three sites is used throughout much of the year b; 
outdoor enthusiests. Recreational opportunities exist throughout the area 
including camping, fishing, hunting, off road vehicle use, and exploring. The 
ability for people get close to and travel virtually unrestricted through old 
mining operations appeals to many people. The area has a rich mining history 
that attracts people to it. Unfortunately, people who visit these sites are 
exposing themselves to more than just the appeal of the area. 

Public access to the effluent and tailing piles is generally unrestricted 
particularly at the Pacific mine. Efforts were made to fence the area but were 
unsuccessful in restricting all publics from being exposed to the area. The 
tailings pile st the Pacific Mine is used by Off Highway Vehicles (OHV) as a 
hill climb and OHV play area. 

The Lower Bog mine is less accessible, requiring a short hike or four wheel 
drive to get close enough to make the 200 yard hike to the foot of the tailings 
pile. The Mary Ellen Gulch mine is on private land and vehicle access requires 
travel with high clearance vehicles. 

Exposure to the sites has not been directly linked to any health problems 
however that possibility exist~. 



TYPE OF FACILITY: 

'Ille three sites are facilities associated with early 20th century hard rock 
mining claims. Silver, Iron ore, and gold were all mined at these sites 
(Keech). Alone with the mining activities, milling also occurred on 
site.leaving tailing piles at the Pacific and Lower Bog mines (See Attached 
Photos). Ground water is flowing out of each of the three mine adits at 
varying flow rates. 'Ille ground water is exposed to elevated levels of Zinc , 
CadJlliUll, Copper, and Lead {See Appendix A). In addition to the contamination 
that occurs within the edit, in the case of the Pacific and Mary Ellen 
mines, the same effluence flows over mine tailings with similar elevated 
elements. 

TYPE OF OWNERSHIP: 

MARY ELLEN GULCH MINE: {Survey Number L57, Plat Index Number 392) Sold by Mann 
Enterprises to William D. Schnack on 8/20/1987. This mine is privately owned 
and currently not in operation. The water that flows out of the mine adit 
flows across mine tailings directly into the Mary Ellen Gulch tributary of the 
American Fork River. Shortly after the adit water enters the Mary Ellen Gulch 
tributary, {within 300 feet) it enters onto National Forest System lands. 

PACIFIC MINE: (Survey Number 5361, Plat Index Number 491 originally known as 
the Blue Rock #2 claim) the Mine is owned by the Euro-Nevada Mining 
Corporation, Inc. 6121 Lakeside Drive, Suite 240, Reno, Nevada 89511, (702) 
825-8890. The majority of the tailings pile and settling pond exist on 
National Forest System land. 

LOWER BOG MINE: (Survey Number 5422, Plat Index Number 451) Originally patent 
5/24/1910. Last owner Lorraine B. Jack et al who sold the land to United States 
of America on 10/14/1966 and is now National Forest System lands. 

SITE STATUS: 

MARY ELLEN GULCH MINE: The Mary Ellen mine is currently inactive however, the 
Globe mine which is adjacent {upstream) to the Mary Ellen Mine is active. 

PACIFIC MINE: 'Ille Pacific mine is currently inactive. 

LOWER BOG MINE: The Lower Bog mine is currently inactive. 

YEARS OF OPERATION: 

Each of the mines have been reviewed by Uinta National Forest Archeologist for 
cultural and historic~! significance and are all eligible for National Historic 
Register status. 

MARY ELLEN GULCH: The Mary Ellen gulch mine was _Jcated in 1870 . A patent was 
filed for operation in 1876. Activity occured periodocially through 1959. 

PACIFIC MINE: Formally known as the Blue Rock #2 was located in 1903. At this 
time, there was evidence of three tunnels prior to location. Activity at this 



1'" So&J k 'Cfrr+< .. l:s -14 ~ 
;le. "''"" fT.f~f J..1-1 ll.c. ~ ..,-<. 
-:'I.e.~., -h,k. """?", i:;_ ,.,,,..,,,. 

' fct.\- ~e.ef ,,J Jl~ ~(n~ :. 1-l.<. ,ik. -~ 
I\ ~ r-1- e,W;,., J.cf-it. ..,"-. f.'.c 

Al'f. ,..)J-t .. l4. ~ .. ~ 
f,..,.. f~ 

. " ~ . ..: 
;i...i 
'i 
·~ ... .. 

'(: 
.~ 

(/tprro1-1.t1uf't 5Uk) 

I wFut 1 

. , 

, 
I 

WAA!it ~•flC.f. H11r11: 
p,~,..,, ,,,1-4 .-uc £' ,., ... 4fr:) 4.i) 

CP-V.fc) f;.- LoJ~f..Ac ~ A..J<"~°' (Ac 
IAl<tJc... re .... , .... -" [,,.,,,;,.--.(..{ c .... sd/.~ 

AM(it(,:AH\Foel< >fYOflolu't' A>'J) vVAf!!~ C?IJAt..lfl"' <lVl>f 

fe8~1»RY o5 l'l'i~ 

f H-:: $".t 
IPS " I Zo 

z .. ~ "() 
(,) .:: '" 
f'I> .:: 10 

c"" : :.:.> 
fc. : 'l•~ 

( (TfOUM w1ont /lorro «MG) 
:.;_;"=""-

'*° 0.1 GPM Ot'<:Hlltt'e 
Jut '(tU (,FM OtSC.t{A~E 



(Atfr1~ttMft Su/~ . 
I . ~ 

IDO-{uf 

Pp.,_ahc Pli"" lr-t11'iv.s fO,..J 
.'Jo11em~ S. t'1'13 I 

ftttt CarctA. f J:t/ {e.hlPfdv 

I I 

(=--- -) .. h.i/'";s P'"~Jc,.. 
loo..o] .. wd· 1111...J S 

8 .. I I I I 
1• 14/ lt ft I~ "' .... ,,,, I I ' 

,.. "" toe' Ml ,, \t ... ,. . ..... 

"'f""'ILJ N'$ -.. ""- .. --·-----

f w ()00 .{.{; 
1 

' 



PACIFIC MINE 6-94 
Adit discharge running through 
tailings. 

PACIFIC MINE 6-94 
Beaver pond (foreground) 
Pacific tailings 
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mine waa at it's height between 1910 and the late 1940 ' s. There has been a 
resurgence of interest in making further explorations of this mine i n the las t 
decade by it's current owner; however no significant work has been done since 
the 1940's. 

LOWER BOO: The Bog mine was located in 1895 by Ed Hines. Ini tial surveys were 
conducted in 1905 with actual work begining in 1914. Active mining occured 
through the 1940's and finally operations shut down in the late 1940 ' s . Some 
prospecting occured l ater in the 1970's however the majority of ac t ivi ty 
occured between 1~ ·~ And the late 1940's 

OWNER/OPERATOR INFORMATION: 

MARY ELLEN GULCH: William D. Schnack c/ o Associated Title Co.,P.O. Box 478. 
Salt Lake City , trr,84110-o478, Attn: Lyle Swenson 

PACIFIC MINE: Euro-Nevada Mining Corporation, Inc. 6121 Lakeside Drive, Suite 
240, Reno, Nevada 89511, (702) 825-8890 owns the mine and some tailings 
however , the majority of the tailings pile and settling pond exist on National 
Forest System land. 

LOWER BOO: United States of America, National Forest System Lands. 

ENVIRONMENTAL SE1TING: 

MARY ELLEN GULCH: The Mary Ellen Gulch mine is located at approximately 9,000 
feet above sea level. Dominant vegetation types include upper elevation 
riparian, alpine spruce/ fir type and high elevation mountain brush. 

PACIFIC MINE: The Pacific Mine is located in the bottom of the North Fork of 
the American Fork Canyon at approximately 7800 feet AMSL. Vegetation consists 
of mixed conifer stands to the west and riparian vegetation skirting the east 
perimeter of the tailings pile and settling pond. The North Fork of the A.F. 
river runs within 10 feet of the tailings around the east side of the mine 
tailings area. 

LOWER BOO: The Lower Bog is located along a stream corridor consisting of 
associated high elevation riparian vegetation types. The adit is in a high 
elevation mountain brush zone. 

APPROXDIATE SIZE OF SITE: 

MARY ELLEN GULCH 

PACIFIC MINE: Operations at the Pacific mine cover an area of approximate ly 
120,000 square feet. The major ity of this area is v ~ as a tailings and 
settling pond. The aw•rage depth of the tailings around the area is estimated 
at approximately five feet. The total volume of the tailings has been 
estillated at 600,000 cubic feet of tailings containing elevated levels of zinc , 
cadmium, lead, and copper. There are remains of buildings associated with the 
Pacific mine operation however; no intact structures are present. 



LOWER BOG: Groundwater discharge and tailings pile make up the facility at the 
Lower Bog mine. The area associated with the mine involves about 6900 square 
feet. The average depth of the tailings is approximately 10 feet, with total 
volume being approximately 69,000 cubic feet. There are no facilities 
associated with the Lower Bog mine. 

SOURCE AND WASTE CHARACTERISTICS: 

SOURCE TYPES AND LOCATIONS: 

MARY ELLEN GULCH: Groundwater discharge is the primary source of contamination 
in the Mary Ellen Gulch location. Groundwater surfacing from the edit contains 
elevated levels of zinc, iron, copper, lead, and cadmium. The Mary Ellen Gulch 
Mine is located along a south east flowing tributary drainage to the North Fork 
of the American Fork River at an elevation of 9,100 feet. The site has several 
portals, tailings and waste rock piles. The North portal has a pH of 5.95, 
while the south portal has a 7.2 pH. The North Portal discharges 70 GPM 
(Gallon Per Minute) with the south portal discharging only 2.5 GPM (Lidstone & 
Anderson 1993). 

PACIFIC MINE: There are two major waste characteristics involved at the 
Pacific mine site. The first is the extensive tailings pile and settling pond 
associated with past mining activities. Oust transported by wind and 
precipitation run-off are both causes for the spread of these tailings from the 
site. Tailings and the settling pond are both within a distance of 10 to 50 
feet from the American Fork river. The second Source of pollution is ground 
water discharge from the Pacific mine adit itself. 144 GPM discharge with a pH 
of 6.5 was measured from the Pacific mine portal with elevated levels of lead, 
zinc, copper, and cadmium (Lidstone & Anderson 1993). 

LOWER BOG: The Lower Bog mine has an elevation of about 8500 feet. The site 
consists of a single bedrock opening, tailings dump, and miscellaneous spoil 
piles . Discharge from the edit is approximately 44 GPM with "yellow boy" or 
hydrous iron oxide deposits around the area of discharge. pH levels were 
measured at 5.1 with total disolved solids at 80 parts per million (PPM). 1992 
samples indicate elevated levels of iron, cadmium, zinc, copper, and lead. 
Discharge from the mine adit flow boths around both sides of the tailings 
located below the mine opening (Lidstone and Anderson 1993). 

HAZARDOUS SUBSTANCES PRESENT: 

The following elements identified exceed aquatic standards: 

MARY ELLEN GULCH: Elevated levels of zinc and iron are present (Mangum, 1988). 

PACIFIC MINE: Elevated levels of lead, cadmiWI:, zinc, and copper are present 
(Mangua, 1988). 

LOWF.R BOG: Elevated levels of lead, cadmium, zinc, copper, ano iron are present 
(Mangua, 1988). 

Testing of each site has occured on several occasions. Results of these tests 
can be seen in section IV of this text. 



OROUND WATER USE AND CHARACTERISTICS 

General Narrative: 

Sources of contamination are poorly contained. The tailings are not enclosed 
allowing infiltration to freely occur. Oround water that is discharged from 
the mine adit is being discharged already contaminated (Mangum, 1988). The 
source is less likely to contaminate ground water than it is to contaminate 
near by surface water. The waste quantities at any one of the three would not 
be considered particularly large; however the waste at all three sites combined 
would be considered large. 

Annual precipitation for all three areas is approximately 40 inches annually . 
Much of the precipitation comes in the form of snow between the months of 
November and April. Infiltration rates at all three areas would not be 
considered exceptionally high; but rs '1er should be considered average with 
none of the areas having evidence of ~:arst terrain. 

PRIVATE WELLS WI'nlIN 4 lllILES: There are no known private wells within four 
miles of any of the three mines sites identified. The areas downstream from 
the Pacific mine particularly is a popular site for camping and fishing. 
Campers, upon occasion may still drink directly form the American Fork River 
directly below the Pacific mine tailings. 

SURFACE WATER USE AND CHARACTERISTICS 

DISTANCE TO NEAREST SURFACE WATER: 

MARY ELLEN GULCH: The closest surface water to the Mary Ellen adit is within 
30 feet. The effluent from the adit flows down across mine waste and directly 
into the Mary Ellen Gulch tributary of the American Fork River. 

PACIFIC MINE: 'Ille tailings pile and settling pond is within 10 feet of the 
American Fork River. During precipitation events, run off will flow directly 
across the tailings and into the river. 'Ille effluent from the Pacific mine 
adit flows into a wetland area created by beaver activity. 'nlis beaver pond 
captures some of the contaminants preventing a strong solution from entering 
the American Fork stream channel (Lidstone & Anderson, 1993). However there is 
evidence that some elements enter the stream. 

LOWER BOO MINE: Tailings from the Lower Bog mine are within 3 feet of the main 
channel of the American Fork River. In addition to the exposure of surface 
water, adit discharge runs over and around the tailings. Either adit discharge 
or springflow flows beneath the tailings pile and enters the stream from 
beneath the •ine tailings. 

SURFACE WATER BODY TYPF.S Wl'nllN 15 OOWNSTRIWI MILES 

Tibble Fork Reservoir is approximately 7 rlownstream miles from the lowest site 
(Msry Ellen Gulch). It is used as a flooa control structure. Water collected 
there is also used for agricultural irrigation in the Utah County area. No 
evidence has been collected indicating the contamination of Tibble Fork 
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Reservoir as a result of these sites. Evidence in fact shows little effects of 
the contaminants leas than a mile down stream from the lowest source . 

FISHERIES WI1lllN 15 DOWNSTREAM MILES: 

All three aines are located in the American Fork drainage. The American Fork 
river, including Tibble Fork Reservior is a put and take fishery managed 
primarily for rainbow trout. Secondary management is for brown and cutthroat 
trout. The Utah Division of Wildlife Resources (DWR) stocks approximately 
35.500 fish a year in the stream reach from Mary Ellen Gulch to the mouth of 
A.aerican Fork Canyon, which is a distance of approximately 11.6 stream miles. 

No studies have monitored fish downstream of the mines for contaminants. It is 
not known if, or at what levels fish retain contaminants from the mines. Many 
of the planted fish do not overwinter and spawn. A small, but important native 
cutthroat trout population does overwinter and spawn in this drainage. The 
maJority of fish caught in the American Fork river have been in the drainage 
less than one year. Fisherpersons commonly keep and eat the fish they catch . 

Quantifying the actual number of recreation fishing hours on the American Fork 
river is difficult, but the DWR manages the American Fork river as a "heavy 
use" area and has a goal of 500 angler-hours/acre/year. 

Numerous log structures designed to enhance fish habitat have been installed 
along the upper reaches of the American Fork River. Rainbow trout congregate 
in the pools below these structures and encourage fishing below the discharge 
of the three llines. Tibble Fork Reservoir was built as a sediment trap and 
traps sediment associated with the discharge from the sites. Dissolved 
pollutants may travel below the reservoir. 

SENSITIVE ENVlRONJllENTS AND WETLANDS WI'llUN 15 DOWNSTREAM JULES: 

SOIL EXPOSURE CHARACTERISTICS: 

General Narrative 

Soil effects are localized and restricted to immediately around each of the 
three sites. Little evidence has been gathered indicating effects to the soil 
iasources. 

AIR PAntWAY CHARACTERISTICS: 

General Narrative 

Effect of the air pathway is localized at all three sites. Localized wind at 
each site has the potential to transport contaminated tailing dust within a 
close proximity of each site. The threat of air pathway contamination is not 
fully known. Dust from these areas has been witnessed by individuals and seems 
to be the only threat to the air pathway. 



LOCATIONS OF sgsITIVB ENVIRONMENTS WIHTIN 4 1ULES: 

Aal&\QE OF WETLANDS WITHIN 4 MILES: 

Wetlands 

The entire watershed within a radius of 1/ 4 and 1/ 2 miles of the Pacific mine 
drains into the North Fork of American Fork Creek. A wetland approximately 2 
acres in size is associated with a beaver pond in the stream. The beaver pond 
is within 1/ 4 mile of the Pacific Mine. Approximately 4 acres of sensitive 
environments (riparian areas) exist along the stream channel. Two acres in the 
1/ 4 mile radius and 2 acres within the 1/ 2 mile radius. No other wetlands or 
sensitive environments occur within 1/ 2 mile of the Pacific Mine. 

ONSITE 1/4 ai. 1/2 m.i. 

Wetlands 0.1 acres 2 acres 0 acres 

Sensitive Env. 0.2 acres 2 acres 2 acres 

Total 2.1 acres 4 acres 2 acres 



PART II 

Preliminary Assessment Scoresheet 
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GENERAL INFORMATION 

Site Description and Operational History: 

REFER TO PART I IN GENERAL SITE INFORMATION 
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Probable Substances of Concem: 
(Previous investigations, analytical data) 
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GENERAL INFORMATION (continuedl 

Site Sketch: 
(Show all pertinent features, indicate sources and closest targets, indicate nonhl 

-
REFER TO PART I GENERAL SITE INFORMATION 
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SOURCE EVALUATION 

SOUtce Oucnc11lon: 

Source consists of tailings pile, 
two contaminated ground water dis­
charge and spoil piles. 

Soutc• WHI• Ouenllly CWOI Celculelions. 

120,000 square feet total X 
average depth of tailings of 

5 feet = 600,000 cubic feet of 
waste. 

Source 02 No.: I Source N.,_• Source WHte Ou•nt11y CWOI Celcul•tiona: 
. MARY ELLEN GULCI 

Tailing and waste rock piles; 
spoils dump, and contaminated 
gro_und water discharge 

Sourc• 03 I Soutce N-: LOWER BOG 
No.: 

Source O..Cn.»tion: 

Tailings pile, miscellaneous 
spoils piles, and contaminated 
ground water discharge 

Source W•ste Ou811tity CWQ) Celculetiona: 

6900 

. .. : . 

Site WC: 

100 

A-7 
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for M..itlple Sourc. Slcat 

SJNGl.E SOURCE SlT'ES lualon..S WC 1cot•I 

WC• 18 WC• 3.1 WC• 100 

I 

slOO lb >I001e I0.0001b >10.0001> 

.. 

ssoo.ooo. > I00,000 ,. so - • >S0-...1> 

:d.75 ...._ ,.. >&.75 ...... '817Smill ... ,.. >175-tr' 
:'250,000.,.,. >150.000 .. 15 ........ .,.,. >15 ....... .,.,. 

st.750 ft' >e,7IO ta 171,000 ft' > 175.000 tr' 
s250.,.,. >250 10 15,000.,.,. >15,000.,.,. 

sl.000.,._ > 1,000 to 100,000 d ....... >100,000dNMo 

' 
sso.ooo ..,._ >50,000101 ...... .-... >•-..--

s1.15.-tT' >1.75 ...... • 175 ...... ,.. >175 ....... tr' 
s250.ooo .,, > 2'°.000 to l5 ....._.,.,. >15 ....... .,.,. 

Sl,750 ft' 
. . . 

>1.750 ta 17ll.Ooo ft' >'75,000,.. 
sl.50.,, >UO I• 25.000.,.,. >15,000.,.,. 

se.750 It' >1.750 .. 171.000,.. >'75.000,.. 
11:250.,.,. >150 ,. 25.000.,.,. >25.000.,.,. 

sJ40,ooolt' >J40.000 .. J4 - ,.. >J4 ...... ,.. 
s7.a- >7.a1e1ao- >7eo-.. 

st.JOO II' >I ,JOO .. U0.000 II' > l~.000"' 
so.on-.. >0.0U to l.I ...,.. >l.1-

:d ........... ,.. >J ........... ,40 ...... ,.. >240 ...... ,.. 

""- >71ta 7.eoo- >7.900-

11:1,JOO,.,. > 1,>00 ce U0.000.tt' >t~.oooh' 
so.o:n- >0.0U !al.I- >2.t-

"%1,000 h' > 17 .ooo •• 2.7 - ,.. >2.7 ....... ,.. 
so.12 ...... >O.ll 1012 .... >•2-.. 

, ..... 2.000•,. ,.,.,. ........... :zoo...-. 
PA T ... 1111: WC Scof• !Of Multiple Soun» sa .. 

war.- MIC-

>Ote 100 ,. 
>1•• , • ..- JZ 

>1• .... 100 

A·9 

MUl TIP\.E SOURCE 
SITES 

fonnul.a for 
Aaalonlng Source 

WO Yalu" 

lb + 1 

lb + 5,000 

tr' ... 67,500 
yd' ... 2.500 

tr'+ 67.5 
rd' .,.. 2.5 

dflJmS + 10 

gllkN!s + 500 

tr' ... 67.500 
yd' ... 2.500 

tr' ... 67.5 
yd' ... 2.5 

tr' ... 67.5 
yd1 ... 2..5 

tr' ... 3.400 
KIWS + 0.078 

tr' ... 13 
xns + 0.0002!1 

tr' + 34,000 
Kr&S + 0.78 

tr' ... 13 
KIWJ + 0.0002.!I 

tr' ... 270 
acres + 0.0062 

5 



,. , _ 

. ., 

. 
. . " 

GROUND WATER PATHWAY 
GROUND WATER US£ DESCRIPTION 

Describe Ground Water u .. Within 4-mlln of th• Site: 
(Ducrib• stratigraphy, lnfonnation on aqwfars, municipal and/or private wellal 

Io\ 

Cak:ulnons for Drinking w.-P~ SetYed by Gtound w.-: 

A·l 1 

6 
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GROUND WATER PATHWAY CRITERIA LIST 

y N 

• 0 

s 
00 

Q! 0 

DO 

~ D 

~ 0 

o~ 

DO 

OXl 

00 

OXI 

OD 

o}@S 

SUSPECTED RELEASE 

-u 
n -
k 
0 Are sourcu poorly contoined7 

0 Is the source a type likely to con111buto to 
ground woter con1emine11on (e.g., wel 
legoon)1 

IX Is WHI• quontily partlcularly lorge1 

0 I• preclpitetion heoll'f1 

D Is th• inrntretlon rate hlgh7 

la the alee located in on •H• ol kertt terrain? 

QI Is the wbsurlece highly perm .. ble or 
conductiw1 

0 11 drinldng weter drewn from • shallow 
aquilor7 

~ Aro au1pected contominenta highly mobile in 
ground woter7 . 

0 DoH onolytlcel or clrcumatontlel evidence 
suggeot ground water contemination7 

.. 
oihor critorl•1 ____ .. _____ ._. __ ._. _ 

SUSP£CTED REL.EASE? 

Summerize the rotlon• for Su1pected RoleH• l•ll•ch en 
additional pege if nKHHty): 

PRIMARY TARGETS 

y N u 
• 0 n 
s k 
o XI 0 Is eny dunking water well nurb'(7 

a~ D Hu eny nearby drinking waler well beon 
closed1 

\ 

D Xl D Hns eny neorby drinking waler usor reponod 
louHos1ing or loul-smolling weler? 

DXJ D Dou eny neerby won hove • lerge drcwdown 
or high production rete7 

DXX: D Is any d rinking woter woll locotod bot ween 1he 
site end ocher wells thot ore suspected 10 be 
oirposed to • hozordous subs11nce7 

Ddi: D Dou onelytical or circums1enliel evidence 
suggest contemin11ion et • drinking wetor 
well? 

D~ 0 Does 1.ny drinking water well worront 
umpling7 

DO Other cril0rie7 

~ D PRIMARY TARGiTIS) IDEHTlflfD7 

Sunvnorize th• rationale lor Primary Tergota (eltoch en 
additional pogo ii nocosHry): 

A·13 
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GROUNO WATEA PATHWAY SCORESHEET 

Do YOU SV.SPKI \.teleau tsu G•ouno Wai•• Pathway C11tena Lisi. page 711 
Is IN S•te IOaled in katst , .. , .... , 
~pt/\ 10 IQUtftf; 

O.s11nu to Che nu•ut dnnk.in9 w11er weU: 

UKEUHOOD OF RELEASE 

I. SUSPECTED RELEASE: II you suspect a release 10 ground water (see page 71. 
assJQn a score of 550. Use only column A for 11\ls paihway. 

2. NO SUSPECTED RELEASE: If you do not suspect a teleH• to ground wa1er. •nd 
the sne 1s in uut twraon or the depth to aquifer It 70 fut or less. assign • seo<e 
al 500; ot11erw1ae, u1t0n a &COit ol 340. Use otV-f co~ a lor thi• patt>way. 

TARGETS 

3. PRIMARY TARGET POPUlATlOH: O.t•mine the number of people st<Ved by 
drinklnQ water wellJ 11\at you s;uspec:t have .,._, exposed to a l\azatdoUI 
substat>Ca lrOll'I the site (au Ground Watet Pathway Cliceria Un. Pao• 71. 

_.Q__ people " 10 - 0 
4. SECONDARY T~RGET POPULATION: Determine the number of peoQle s-ed by 

drinking watet wellt 11\at you do NOT susoect "'"• been uposed 10 a llantdOUI 
sub11-. from the 1111, and auign the total Poe><Mtlon sc:ore lrom PA Table l. 

Ate any welt Patt ol a blended SVSttm7 Yu __ "40C-
ll yu. anadl a page to "-apponiofment calaAatlor>a. 

'5. NWEsT WB.l: If you hr.I• identd'_, a prlmaty twget PGP<Aation ft¥ Qtound 
water, usivn ii seote of 50: othetwtse. Ullgn ti. Ne..ut w .. score It~ • 
PA Table 2. II no drlt*-'ng water wells Dist within 4 mtlu, usiQn a SCQle of uro. 

6. W£UHEAO PAOTECTIOH AREA (WHPAI: If ""' source lies w11.hin or above a WHPA, 
or ii you have idtnt1lled .,,., prilnlfY target well witllitl a WHPA, HSIQll a score of 20; 
auion 5 if ntithct condition holds bu< a WHPA is preunt within 4 maes: othefwise 
assign ie10. 

7. RESOURCES 

WASTE CHARACTERISTICS 

a. A. II you'-• ldendfled .,,., prlmaty Qtoet for ground Wltet, •uion the waata 
d\arlCtllria1oc:s seot• c:alaAted on Patt 4, or a score of 32, whidlcver is 
GAEA TUI; do not evalulta Patt a of 11'&1 fKtor. 

8. II you have HOT ldel!dfled.,,.,, pcimvy tarvtt for g1ound water, 1"'911 the 
wane ~ltla SCOf'9 ~led on P809 ... .., . 

we 

GROUND WAnR PAlliWAY SCORE: LR • T • WC 
82.500 

A-15 
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PA TABLE 2: VALUES FOR SECONDA~Y GROUND WATER TARGET POPULATIONS 

PA Table 2a:. Non-Kerst Aquifers 

NHr.sr ,.,, .... "tlon S•rv•d bv W•Us Within Dlst•nc• C6rtoo1' 
Wtl ' 

,, ,, 
"' .>or t,001 J,001 10,001 Jo.oor g,...,. , 

D'6rtnct (CltooH ,. ,. ,. •• •• I• •• •• •• llt•lt Po,,U.tJon 
from Sit• l'lolMMUon h/ahurJ ro JO 100 ~ 1.- J.- t0, 000 JO. - 100.000 100.000 V.Ju. 

0 to I' mile 0 20 1 2 s HI 52 163 621 (833 5,21 4 16,325 I 

> I' 10 " mil• 
p 11 1 I l ·. 10 32 101 323 1,012 3, 233 10.121 -

> K 10 I IM• 0 
0 • I I 2 5 17 S2 167 522 1,eu 5,224 ---

>I 10 2 m • 5 --- 1 I 1 3 9 29 94 294 939 2,938 -
>2 to 3 mll11 ·o 3 1 I 1 2 . 7 21 68 212 678 2.122 ---
>3 to 4 mil11 0 --- 2 1 1 I I 4 13 42 131 417 1,3011 1 

)> . 
Nearest WeU • 2 Score • 1 

PA Table'.2b: Karst Aquifers 

NHlfSt Po;..J.rlon S•rv•d bv Wtll:s Within Dlst•nc• C.t11oor1 
Wt/I , 

" 
,, 101 JOI 1,001 J.001 10.001 .J0,001 a,..,., 

Dlst•nc• (ust 20 ,. ,. ,. ,. •• ,. ,. •• , . u..,. /'opu/•tlon 

from Sir• Poo11!11tlon /01 ktrsrJ to JO 100· JOO t,000 J,000 10.000 J0,000 100. 000 100.000 Vtlu• 

0 10 I' mil• 0 20 1 2 6 11 62 103 521 1;a33 5,214 16,325 ----
>I' 10 K mil• 0 20 1 1 3 . 10 32 101 323 1,012 3, 233 10, 121 ---
> K 10 1 mile 

0 20 1 1 3" • 26 12 281 ata 2.607 8.1 62 ---
> 1to2 milu 

0 
20 1 1 3 I 211 12 281 1111 2,507 I, 182 ---

0 
>2 to 3 milH 20 1 1 3 . I 211 12 2111 1"111 2,1107 1 .182 

0-- ---
>3 10 4 milu --- 20 1 1 3 I 211 12 2111 8111 2,607 8, 162 ---·. 

Nearest Well • Score -



/ 

SURFACE WATER PATHWAY 
MIGRATION ROUTE SKETCH 

Suface Weter Migration Route Sketch: 
(include runoff route, probable point of entry, 15-mile target distance limit, intakes, fisheries, 
and sensitive environments) 

.· 

··. 

A-19 
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SURFACE WATER PATHWAY CRITERIA LIST 

SUSPECTED RELEASE 

y N u -
e 0 n -
s ~ 

~ 0 0 Is sutfaca watat nearby7 

lO 0 0 It watt• quanltly particularly larga7 

CJ 0 0 11 Iha drainage aru lerge7 

QI 0 0 It tainlaU huvy7 

(! 0 0 la tha inhltrauon rata low7 

~ 0 0 Ara sources poorly contained or prone to 
runoff or Oooding7 

~ 0 0 11 a runoff rout• waU defined (e.g., dilch or 
channel la.cling 10 surface wetatl1 

0 D dJ la vegetation 1treuod elong Iha probable run­
off route? 

~ D 0 

ODO 

Ar• Hdimenll or watot unnaturally discoloted7 

la w~dlile unnaturally absont7 

iJ 0 0 Ha• deposition of waste into surface water 
baan observed7 

.IJ 0 D Is ground water discharge to lurfaca water 
Wtaly7 

Xl D 0 Ooas analylical o• citcumstential avidanca 
suggest surface watat contamination? 

DD Other critetie7 ____________ _ 

OD SUSPECTED RELEASE7 

Summarize the ta.ionele for Suspected Reluse (attach an 
addirionel ~eo• ii nacassaryl: 

Y N U 
• o n 

' k 

PRIMARY TARGETS 

)(J 0 0 Is any target n .. rby7 If yo: 

D Dnnking watat intake 
){) Fishery 1 
XO Sensitive anllironmant 

0 ~ 0 Has any intoka, fishery, or ractHtionel area 
been closed7 

0 0 0 Dou anelyticel or circumstantial evidanca 
SlJOQOlll SUtf8ce W8ter Contamination at Of 

downstrum of a ta1got1 

0 0 0 Dou any torgat warrant 111mpling7 It yes: 

00 

00 

DD 

DD . 

0 Drinking water intake 
0 Fishery 
0 Sen1it1va anvironmant 

Other ctitetia7 

PRIMARY INTAKEISI IDENTIFIED? 

PRIMARY ASHERY(IESI ID£NTIAED7 

PRIMARY SENSITIVE ENVIRONMENTISI 
IDENTIFIED? · • : 

Summariie the rauonele lot Pnmery Targets (attach en 
oddiuonal page ii necess91YI: 

1 1 

.. 
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SURFACE WATER PATHWAY · 
LIKEUHOOO OF RElEASE AND DRINKING WATER THREAT SCORESHEET 

Do you suspect a ~•use lsu Sut1•c• W.iet Painway Cntena lut.. page I I ll 
O.s11nce to s""1K• water: 
Ftood lr~: 

vu.x_1qo 
11 

WNt 1.s 11\e OOwnstrum tlistana 10 lhe nc1101 dnniUng watct ontake1 20 m.111 
Nutt st losl\cry 1 ~000 l_molcs Nurtst sanJ>IN• cnv•onment1, QQQ.1-m~u 

llKEUHOOD OF RElEASE 

1. SUSPECT£0 RElEASE: If you suspect a tcltase 10 surface wa11t flee P)Ct 111, 
us1gn a SC:Otc of 550. Use only column A for this palllw•y. 

2. NO SUSPECTED REl.£ASE: If you do not suspccl a 11luse 10 surface 
water. u.se !lit table below to us1on a score based on distance to surl1c:t 
w1ttt and flood frequency. Use ooly column 8 for this pathway. 

Oostance to surl1ce wate< ~ 2.500 feet ""' Otst1nce to sl.Wiace water > 2, 500 feet, and 
Site 111 annual 01 I 0-vur floodpl1111 soo 
S.te 111 I 00-vnr floodplain -Site 111 500-veat floodlll~11n 300 

S11• outside 500-vear floodr>1a.n too 

DRINKING WATER THREAT TARGETS 

3. RCCO<d me wate< body tve>e. flow (It appllcablel. and numbtt of people served 
by uch donkmg Wiie<' intake Wt!hin !he talQtt distance limfr. If OW• I• no 
C1nn1unQ water 111ult1 w1thrn me tarQlt clutance lirnot.. factOll '· 5, at>d 8 
elCh recbVe 1tro. scores. 

____ els ----
___ els ___ _ 

ell 

'· PftlMARY TARGET POPULATION: ff you -pea any dnnklnQ water intake ~stcd 
above hu been ••posed to a l\antclous substance from IN lite lsff Surl1c:e Water 
"3lllwav Criteria Un. pao• 111. list the int1ke namelll at>d calculate me lactOI 
score bued on IN totllf population served. 

I 

____ yrs 

_o __ people • 10 • i---..;;....---. 

5. ~FCONOAAY TARGET POf'UlATION: o.t.....,.. lhe numbw of pcope setvcd by 
cltriJng wate< intakes 11'\at you do NOT~ Nvt ~ PpOle'.I to I Nlanlout 

sub.stance from me srt•, at>d assign lhe IOtal llOCllA•lion SC«• from PA Tatll9 3. 

Are any inaltts pan of a blended svncm1 Yn No 
If ye~. a~ a pao~ to ~ appc)l'tionrntM calcul1t10N. 

6. NeAllEST INTAKE! If you !'-1n idtlntifitd a primaty tlrOet pe>pufation fcw lhe · 

drll>k.ing waur ttvHt lfactcw ''· nslOn • ICOlt of 50: ome.w11t, ulion IN 
Neatest fntalte ICOlt from PA Table 3. It no drinlung wattf intake ••11t1 within 
the WIJCt d1stanc:t limit. assion a sc:att of ttto. 

7 RESOURCES 

A-23 
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PA TABLE 3: VALUES FOR SECPNDARY SURFACE WATER TARGET POPULATIONS 

Nure1t ~tJo11 SMiied by lnt1lrH WltN11 Flow C.ttOt:JfV 
Swf1c1 W1tet' lntlk1 , ,, 101 ., 1,1111 .1.N1 "·"' '°·""' lll0,"'11 J00, "'11 a .... ,., 
lodyFlow (t:hooll I• ,. I• I• .. .. .. ,. •• .. lllM 

lf111 /'A T1blt 41 /'ooull tJon No/Nit} JO '"" JOO '·- .a.- 10.- ··- ''°·- JOO.- 1.-.- 1.- .-

< 10 ol• --- :o 2 Ii 16 u 1U 521 1,133 li,214 11.JU 52, Ill I 13,HI 

10 IO 100 Oft 0 2 1 1 2 6 11 52 113 521 1,Ul 6,214 11,325, 

> 100 IO l,000 cit --- 1 0 0 1 1 2 Ii 11 u 113 121 1,833 

> 1,000 to 10,000 cl• --- 0 0 0 0 0 1 1 2 I 11 52 Ill 

> 10,000 cit 01 .. --- 0 0 0 0 0 0 0 1 I 2 s ,. 
G1ul Leku . 
l ·mil• Mi•lno 2on. --- 10 1 l I u 12 211 111 2 ,807 l , IU 21,0H 11.Hl 

2 
Near11t Intake • Score • 

PA TABLE 4: SURFACE WATER TYPE I FLOW CHARACTERISTICS 
WITH DILUTION W£:1GHTS FOR SECONDARY SURFACE WATER SENSITIVE ENVIRONMENTS 

Tv"" of Swf1ce W1ter Bodv Dllutlon 
W1ter Bodv Tvt» OR Flow W1/aht 

tri.Vmtl euum < 10 cit 1 
emllll lo modtr•lt el11am 10 to 100 cl1 0. 1 
modtrl'I• lo lergt ll1ttm > 100 10 1,000 cl• N.'A 

11111• euum to river > 1,000 10 10,000 cl1 NIA 
la111• riwr > 10,000cl• NIA 

l ·mll• mlxlng aona of 
quiet flowing tllumt 01 1ive11 10 cit 01 GIUltr NIA 

co .. 1111 lldlll water lhe1bo11, 
1ound1. b•ye. 110.t, oceen. .. N/A. NIA 

01 G1tal LekH 

l 

/'opul.t tJon 
v11.,. 

-
1 -
-
---
---
---

. 1 



.J 

J 

SURFAC£ WAT'E'R PATMWAY feomlnuedl 
HUMAN FOOD CHAIN THREAT SCORESHEET 

LIKELIHOOD OF Ra.EASE 

jen1er Surf.ca Watct 1.ikf:tihood of Rf/lease seot• from ~Q• 12. 

-
HUMAN FOOD CHAIN THREAT TARGElS 

a. Aecord u.. wat• body 1YJ1e and now r.1 apolocanlal for each listlety -r1w1 
the tarvet distance ~ II ~ 11 no l1Shlfy within the 11rvet 
dlstal>ce limtt. aulon • Taroeu score of O et the bonom of the paQt. 

,,.., . 
~els 
____ c1s 

__,__els 
___ els 
___ c:ts 

I.ff -

9. PRIMARY FISHERIES: II you susoac:t MTY fishery fisted above l\as l>ffn uposed 
to • Nard-1~ lrom the site bee Sunace Water Ctiterni Un. page l 11, 
us.on 1 ._. of JOO and do not """""''• FectU< 1 o. lht m. prim.ry li.,,.,fea; 

AF Rjver 

10. SECONOAAY FISHEl'UES 

A. If you susoitet 1 retHH 10 surlac:e water and !\ave identified a s:eeondary fishery 
but no primary lisllety, assign a sc:or• ol 210. • 

a. II \'OU do not suspec:r a reluse, assion a Secondary f"rshlries score from the table 
. beloW usinQ Ille lowest llow at W1Y lishc"' within the target disunc. limot • .. ·. .. · .. · 

a-,...,; . ~Ro,,.;,;.. -
< lOds 210 

10 10 100 els 30 
> 100 els. COHUI 

"licbl waters. oceans. . 12 
Of' Grut lakas 

* Ave Low Flow Aug 1 

A-27 
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SUR,ACl WATEA PATHWAY lcon1inu9dl 
ENVIRONMENTAL f}jREAT SCORESHEET 

UICEUHOOO OF REL.EA$£ 

jEl>tw s..rtate Wat• Ult...,_ ol ,.._,. sc0t• ''°'" PllG• 12. 

ENVIRONMENTAL TliREAT TARGETS 

11 !\«Old the Wlltf body fYpo Ind llow (1f lpplie.ll)leJ fOf l.tdl JllflCa Wllet 
sms>INa .,_.,._ wo1111n Iha woat dlt1We ..,...t lsH PA T1blu 4 

and 51. II ,,...,. ,. no ..,...IN• ..,.,,,.........,, ""'""" t"" t .. oet d•nanca 
"""'· .. .., a Taroou seo<• of 0 II IN llonom ol tN page. 

-·- W•ic.f"~T ... ---- ___ ch 

___ ch 
___ ct• 
___ ch 

ch 

12. Pf\IMAl\Y saismvE ENVll'IONMENTS: II you suspect •nv Se<UllN• erwwon­
~nt hstoed above Ns bttn lllPOSad to 1 huardous subs1111CC lrom Iha sno ISM 
s..rlac• Water Critona Un. 1110• 111, anion• seot• ol 300 and do not e"llluote 
factor 1 J. ult, .... pnmary ...... live .... 1ronmenu: 

13. SECONOAllY SOISmV£ ENVIRONMEHTS: II 1ens11ive envwonmenu are 
pruent. ""' none .. I pnmwy HNAdv• enwwonm~t. ••aluot• SccondllY 
Serwdvo El°Ndonmonts 1>11td on llow. 

A. fot second1rt sensitive envltonments on sllface water bodJes with flows of 
100 c:fs ot i.u. u~ scores aJ follows. and do not e"l•lwl• pan B ol 
this I ac:tot: 

--"""""' &..i .. - .. r--v-

l1' -

R-w (l'AT.-41 lf'A r.-~...JIJ T•'11 

cfs .01 • 400 - 4 
cl• • -
cf• • -
cfl • -
cfs • -

8. II II secondlrf sensitive cnvitcwwnonts ate located on sll11ct w111t boclt•• 
wnh llowa > \00 cfa, assign• acor11 ol 10. 

T• 

A-29 
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PA TABLE IS: SURFACE WATER AND AIR PATliWAY SENSITIVE ENVIRONMENTS VALUES 

SHUlrlwE~ Aulot»d Value 
Cnac., .,..,...,., fet ,..,.,_.. d• .. on•tM •M•no•tM ., •tw••t•"'" •P•c.•• 100 
MM>M S_N..., -
N_,.,n. 
Oooifnat.cl f.cloraf WM...,. .. AIM 

(nle91c .. y omponant orue idontill.cl under 111• Cuotal lone W'oldorn111 Act 
S1-ow At100 odontlfl.cl uftdor Ille Notional f.otuory Proorom or NoOf CoHtaf Wetlt l'rogrem of t11e CIHI\ Watlt Act> 

CAllcal A••M 1c1 .... 11e11 undo• Ille Clean l.MH "••o.•- of tile CloOft Wot .. Act , .......... in ...... 1nt1ra - •••• , H_..., "'4enumOftc Clilf p•tll•HY .... YI H......, s-. 11-••tlOft ArH I H_,.., LM11hofo 11.crutlon At1• 

HeDot•t known to b. u1.cl by f.cletally dHlgnet.cl or pr0961.cl 1ndM>Q••ed or 111tu11Md 1,.c:ioe 75 
Na ....... """"9 
N......, ., Sc.to Wlclila ll•flleo 
Uftlt of C-tal lenlet 11..-.:oo Sywtem 
F.cletal ,...., dffion9t.cl lor the pt0t1ctlon ol naNraf aco1younw 
A..V.111odvely "'-•ad Fadarol w;1c1., ..... Aru 
Spa_,,. .,. .. critlcol let the ,,..,.t.,•Aftce of llllV1helfloh _d .. "'chi" • riwr oy11..,, bey, or n1Uety 

~ pacllw..,. Nod ,....,. ..... critlcaf '°'the maontonanco of W\edr.......,. lloh opeco .. In a nwr oy8tom 
T-••triol .,. .. utlli1ad let..._...,,. by lero• ., d•rw• •Oll'•o.O- of wttebr•t• ...,...., lw pathway) ., 

..... _ .... fOfegato 1-....fKe Wat .. pell .. Hyl 

Nodonol ri.,., roedl d....i-..tact •• 11.c,.atlonol ..,..t.c luwwn te be.,..,. lty Stat• .....,.t.cl and_.,.,. ., llvaataned opodaa 50 
Htlbitac luwwn te be.,.... lty • ....-.. ....Sar.~ ..... ta h1 Fad•• en0_.,ac1 ., llvaatonecl statu• 
c .. ata1 a-;., 1patt1o11y ............... , 

Fac1 .. a1v de..i-.tact Soanle et Wiid ,...,., 
State IAl\d d•"-t• for wldlile., - ,...,..9.,,..nt 25 
Stace ~ad So...ie ., WIW "'-
State ....... , ... Natural ArM 

. 
,.enlaul., •••· rol'""-iv emoll In tire, ..,_,,..,t to n..inc-• of uni""'• biotic comm•mitl•• 
Stat• daai~1ac1 .,, .. lot -tacdon/rneintanonc• of -·atlo ilo und., tlM Cleon Wet•• Act 5 

S~ f'A TMlla e IS<Hface Wator '•thweyt 

Wd-• ·. ·. .. . . .. ·. ... . .. .• 
: 

PA TABLE 6: SURFACE WATER PATiiWAY 
WEnANDS FRONTAGE VALUES 

Tot•'_,. of WetlMlds 
lMe .,._ 0.1 mil• 
0.1te1""'9 
Gr- thM 1 to 2 rnilee 
GtMlet thM 110 l ,,._ 
Gr-• then 3 to 4 miloa a.-.. thM 4 lo • molff 
Gr-• U.... I to 12 ..... 
Gt-Wlhen 11ta 11 ..... 

a.-... lflM. 11 to ~ ""!": 
G,.ot., thM 20 milM 
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SURFACE WATER PATliWAY lconc:ludedl 
WASTE CHARACTERISTICS, TliREAT, AND PATliWAY SCORE SUMMARY 

WASTE ..CHARACTERISTICS 

i 4. A. II you hav• identified any primaiy tatget lot sl6faca water lpagu i 2, 14, 

ot i 51, us:ion the wast• c:hatactwfta scot• calculat•d on page 4, or a scor• 
of 32, whiche-.ler is GREATER; do not ev1luat• part B of this factor. 

A 
s ... _ If f ,,_ . ....... 
100 

. .......... 
8 . It you hav• NOT identified any pnmary t:uo•t fot sl6f1ce water. ns1gn the 

waste chanctensties scor• calcwted on P•O• 4 . 

WC• 100 

SURFACE WATER PATliWAY TliREAT SCORES 
Ur.a.#.t l'Mlfwer w .. ,. 

.,__(UfJS- r.,,_ms- e1;.,_-... (WIC/ .s-. 
Threat Hlwrl~-121 1,..- U. 14. IS) ,.~ ... -
Drinking W•ter 

550 55 100 

Human Food Chain 
550 300 100 

.. . . . . . . ·' .. 
EnvitoNTMn~ 

550 304 100 

SURFACE WATER PATMWAY SCORE 

B 

........ 

ni.-s-.. 
U111T1WC 

/ llZ.500 ........................ 
37 .......... __ ... _ 

inn 
........... .......,.. .. ~ 

' 

?n1 

----·--·-
CDrinldng Water Tinet + Humen Food Cheln ThrMt + EmrirolilMRQf nu.ti 100 

A-33 
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SOil EXPOSURE PATHWAY CRITERIA UST 

SU5"ECTED CONTAMINATION 

Surlici .. contemination can o•nar.,ly be anumed. 

Y N U 
• o n 
a k 

RESIDENT l'Ol'ULA TION 

0 Cl a la eny 1uidence. school, 01 daycara faci~ly on 
01 within 200 feet ol an arH of llU~pectad 
contaminatlon1 

a ~ 0 la any ru1denc:~. achoo!, or daycare fac:ility 
localed on adjacent land pra..;outly owned or 
leased by th• site ownar/oparator1 

Q · f) . Q 11 thare I migratJon rOU!a that might Spread 
harardoua aub1tanc:H naar 1asidencu, 
achoola, or daycare lacllitiad 

0 tJ 0 Hive onslta or edjacent raaidents or atudanta 
reported adverse health altacta, excluaiva of 
apparent drinking wat" or air cont.mination 
probl1ma1 

0 b 0 Dou any neighboring property .warrant 
sampling? 

0 lb Otha1 criteria? 
~~~~~~~~~~~~~ 

OJO RESIDENT POPUl.ATION IDENT1FIED7 

Summariu the rallonala for Resident Populatlon (11tach an additional p1ga ii nac1Haryl: 

··. .... .,. . . ....... . 

A·35 
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SOil EXPOSURE PATHWAY SCORESHEET , ....... c:.---
Do any.,._. lrve on°' w11hon 200 ft ol •••as of &u•pac;led c:ontamona1oon1 
Do a;!l' people lttend achoo! Of d•vate on or w11hin 200 It ol 11eu 

ol suspected c:ontariW\ation 1 
11 tN &.\c;J1ty ac:tlYel Vu__ No__ II yu, ttt1m11e the numw ol wcwtieu: 

LIKELIHOOD OF EXPOSURE 

1. SUSl'ECTED COfllTAMINATION: S.-1~ c:ontatnoNuon c.an o-ratty be usumed, 
and a seot• ol 550 aa$0Qtlltd. Aui;n zero only 11 11\e absence ol 11.WficYJ 
c:ontatnll'lltion can be confidently demoNtrated. lf -

RESIDENT POPULATION THREAT TARGETS 

2. RESIDENT POl'UlATlON: Determine the numbef ol people OCQjpy"'O residences 
ot anel'dll'IO sdlool ot daVUf9 on ot within 2 00 lttt of arus of suspected 
c:oni-non lsn Soil Exposure Pathway Ct1tena lht, page 181. 

___ people II 10 -
3. AES!OENT INOIVIDUAl.: II you have idcntilied a telldent papulation th1<:1ot 21. 

assion a reote of 50; othcfw1se, uslgn a sc0t• of O. 

'· WOAICEJ\S: Use me f(lllow;ng table to •Won a scote ~Md on the total number of 
WotMrs It the faciliry and near1>y facilities with IUIPec:ted contamination: ,,,_., __ 

.s-
0 0 

1to100 5 
101 to 1.000 •10 

>1 000 15 

5. TEMESTRIA1. SENSmVE ENVIRONMENTS: Use PA Table 7 to asslgn a value 
lot each teffatrill -riv• -Wolvnent on an atu of suspected 
c:ont-dan: • . ·.I r_ ... ___ ,,., 

·~1 
s--

II. RESOURCES . 

T• 
WASTE CHARACT£RIST1CS 

Yu No 

Yu No 

s-,-..; 
c--i...--·· 

I 

550 

0 
·-·~ 

0 
. .... ·~-·-

0 

.. ... 

25 .... 
5 

30 

~"'II" IN wau cl\wac1eristic:s seote alQQttd on page '· WC -I ......... 
100 

RESIDENT POPULATION THREAT SCORE: 

NEARBY POPULATION THREAT SCORE: 

SOIL EXPOSURE PATHWAY SCORE: 

lf X T X WC 
82.500. 

R.-..m Populadon ThrMt + Neuby Popui.don Tlveet 
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PA TABlE 7: SOIL EXPOSURE PATHWAY 
TERRESTRIAl. SENSITIVE EHVmONMENT VALUES 

T9"Hlt\ll "'Cleal hallll.lt l0t Fed«aly des.gnatecl endanOetecl or threatened spec:ou 
Henonel l'llll 
O.soenatecl Federal Wilderness Atu 
HallONI Monum-
Tarrulflll l\allltat iu-n to be used by FederaU'I' des1on1ted or PfOpoaed ttveatenc<t or end1t10ered species 
NatJOnll l're..,.,e ltenUUlall 
NatJOnll 0t State twrutrial 'tWdlife Refuge 
f"9fal lend dalONud fOt ptOIKtlOtl of natural -....stems 
Acttnoniavaovely ptOpOMd Fecler81 Wilcl-ss AIH 
Tmestrial waas utilnd 0t ci-e a ations of animals lvenelltat• 
Tetrel1rilll hltlitat uMd by SI.It• dffloNted endal!Qered 0t threatened speou 
Tettn\llal habitat used s undet review for Federal de ' ted eel or ttvutened status 
Stet• lands desionatecl lor wildlife or oame man1oement 
State desionated Natural Arus 
l'amculM antas, •ala small In me. im runt to mffltenanc• of biotic communitiu 

A-39 

20 

A 
100 

75 

50 

25 

-

·. 



j 

J 

I 
l 

I 
I 

AIR PATHWAY CRITERIA LIST 

Y N U 
• o n _ 
I k 

SUSl'ECTED RELEASE 

0 ~ 0 Are odol9 currently repon•d1 

ID 0 0 H•• relH•• of • hau1dou1 substance to th• air 
bHn directly obauved1 

O !l O Ala th•r• repona of edverH hHlth effectt 
le.g., head•chn, naun•, din1ne11l potontielly 
resulting from migration of h•~•tdoua 
subatancn through th• air1 

0 ¥J O OoH analytical or circumstantial evidence 
IUOQHt • rel•H• to th• eir1 

0 0 Other criterie1 ___________ _ 

~D SUSPECTED RE1.EASE7 

/>RIMAffY TARGETS 

If you suspect e releHe to err, evaluate ell population• end 
Hnaitive environmentt w11Nn 1 /4 mole !including thoH 
onaitel es pnmery t•rgell. 

Summarize the rational• for Su•pectad ReleH• l•ttoch en additional page If neceueryl: 

Release to the air pathway occurs during periods of wind at all three 
sites. Dust from tailings will travel through means of the air pathway. 

A-41 
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I ~Ck , Oo vou ~. a ,..._ ,_ Alt l'ai!IW.., Cntena Lm. s>aoe 2111 
o.stance to Ille ~ .nclMdull! 

UKIUHOOO Of "£1.EASI 

1, SUSl'ECTEI) "8.!ASE: If you 1...aoect a ,....,. to w ''" oaoe 21 1. auion a 
-- of !SSO, u .. OIW¥ COIUfM A IOt """ oamw..,, 

2, NO SUSl't!CTED "8.EASE: If you dO noc NSOKt a, ...... co aw. a111on 1 

M:Ota of 500, UM onlV COiumn I f0t 11111 IMl!ftWav. 

TARGETS 

3, l"NUAJrt T AAGET l'C)flUU. TION: Oeternwte Ille 11UmW of oeoo1e 1U11teC:t 
to oooan tram a ~ relale of l\uardold ~ to !tie • · 

--oeoole • 10 • -----

4 , SECONOAAY T -"'GET POf'IA.A 'TION: o.i-"'41 number of 1M1001e not 
~ to be eirooMd to I f9IUM to W . and UllQl'I Ille total pocMIUGn 
SCOte .,_. f'A TMlle I, 

5. HEAMST ~ It vou....,. icMmJfled _, """"'*" T11V9f "°°'"lion 
lot Ille W INIG'IW..,., UllOf' a seote of 50: 00.-. MllQll N Nuteft 
.....,__.,_f'AT ...... 

I . ~ SINSIT1Vf ~ $ul'ft lfte -·NWOl-YlluM 
ll'A Tallie !51 and~~ v-.. ll'A T .... 91 l0t -•Ol-.CS --..ct 
to a- fronl a~,..._ to IN w. 

-=1 
S..·1-----

7. SlCONOAllV UHSmVI ~ Uu f'A Tiiiie 10 to det9lmlnl 
IN - fOt ~..,... _ilOl-iCS. 

• . lllSOUflCO 

9. A. If vou ,_..,......,,,, ..,_., Targec f0t die w 111111wav • .....,. Ille wam 
ctwa:•--~an1119114. ora-of32.~ .. 
GMAT'Bt de NC 1W111*9 1*'I I tll a.. facmr. 

I . If you,_. NOT iderlllfled ... ~ Taroec '°' die - oadW..,, ..... IN 
- O•a:tal R Cl SC0te C3ICUl.ltM Oft 111911 4, 

we • ---------• 

---·---Ul•T•WC 
12.500 17 

• 
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PA TABLE 8: VALUES FOR SECONDARY AIR TARGET POPULATIONS 

Neer.,t 
lttdvld&MI , 

" Olstenc• fc/too$• .. .. 
from Sit• l'ooul.tJon "'4M1fl ,. .. 
o ...... --- JO I J 

>0 t• w. mil• --- 20 I I 

> ll t• w. ,,..... --- 2 0 0 

' 
> W. te I ml• - - - I 0 0 

>I to 2milH --- 0 0 0 

> 1t•3 ..... --- 0 0 0 

>l to 4 tnllH --- 0 0 0 

NMIHt lndividuaf • 

PA TABLE 9: AIR PATHWAY VALUES 
FOR WETLAND AREA 

WeU.ndAr•• AuloMd Vllw 
Leu !hon 1 ..,,. 0 

I 10IO11C1e1 . 26 

G1aa111 tNn l50 to 100 ecr .. 1& 

G10111 then )00 10 160 ecru 126 

G1ute11h1n 160 10 200 •C•H 176 

Gtaaler then 200 10 lOO IClll 250 
a ••••• , 1hen ioo to 400 ecr•• uo 
GtHltl then :40Cl 10 600 eCIH 450 

G1u101 1h1n 600 •••H 600 

JI '" .. .. 
roo JOO 

• ,. 
1 4 

1 I 

0 I 

0 0 

0 0 

0 0 

f'onuutlon WltNn DIJt•nc• C.tet;XNV 
•1 r. 001 ~NI ro.oor • . 001 IN. 001 "10.00, o,..,..,. .. •• .. .. .. .. .. .,..; l'o~tJon 

'·- ~- ro.- -- 100 • .- -·- 1. - . - r.000.000 v.1,,,,, 

12 IU UI I.Ill 1 .214 le,lll li2,1le lll.241 ---
1:1 41 1:10 401 l ,lOl 4,011 U ,Ol4 40,111 ,-
:a • 21 .. 212 112 2,llli 1.111 ---
1 :a I u ll 281 134 2.112 ---
I 1 :a • 27 ll 211 Ill ---
1 . I I 4 12 ll 120 l78 ---
0 I 1 i 1 ll 7J 22' ---

Score • 

PA TABLE 10: DISTANCE WEIGHTS AND CALCULATIONS 
FOR AIR PATHWAY SECONDARY SENSITIVE ENVIRONMENTS 

Olst•nc• S•tUlrlv• EnvlroM>•nt TyJ» •nd VeJu. 
Dlst•nc• W•lohl /from l'A T.i»e 6 OI' 91 l"rt>duct 

· On1h1 0. 10 • 
• -
• 

~1/4 ml 0 .025 • 
• 
• 

1/4-1/2mi 0 .0054 • 
• 
• 

Total Environment• Score • 



SITE SCORE CALCULATION 

s s2 
GROUND WATER PATHWAY 

Z,.D~ 4. i"I SCORE IS ... >: 
SURFACE WATER PATHWAY (00 I o,ooo SCORE 15-): 

r , SOIL EXPOSURE PATHWAY i,1 '-("(/ SCORE !SJ: 

AIR PATHWAY 11 '-8~ SCORE ISJ: 

SITE SCORE: 

~ S~+S,.,a+S.a•S., 5'/,'8 4 

1.: 
I SUMMARY 

j : 
..:......... 

:} .. 

: I 

' . I • ... 

( ~ . ' 
ij 

. -
··. 

1. 

2. 

3. 

4. 

. 
I• ttw. • hid\ poaibilky of • tlY .. t to •nv neertly drinlung ~t• w .. l•l by mq•tion of • 
Nurdaua IUb8t8nC• in l70Und w•t•7 

A. If yee, Identity the well•l. 

I . If yee, how M8f'IV ~ .. ·._ed by the ttnetened welN•l7 

I• a.. • high pa 11 ill iltv of a ttnat to anv of the following by haardoue -.ibet1nce 
migration In a.face wet•7 

A. Drinking Wat• Intake 
I. ,-.n.y 
c. SeNitlve -1ronmem lwatlend, critical h8blt1t, othenll 
D. If vee. Identity the tatQeCl•I. 

I• tt.e • high poaibilky of en - 4f IWflciel concaminltion within 200 IHt of •nv 
fl'" 1 w:a. tc:Mol, w d9yc-. faalky7 

It v•. idendfy the propenvll•l end aetlrnat• the .-lated popui8tlonC•I • 

.WU.. pubic n..lth c-- at thi8 Me that .. not addrMMd by PA ac:arino 
c~ation81 If v ... •xplain: 

•pte2 
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PART III 

Correspondence 
(in cronological order) 
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Forest Supervisor, Uinta NF 
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Enclosed is a short summary and photograph report from Ben Albrechtsen's 
recent trip to the Uinta National Forest. We hope you find these comments 
helpful. Please transmit the original to Harry Opfar .for his field use. 

If you have comments or questions, please contact Ben directly. 

~A.:~"~-,'. . .-
E. R. BROWNlNGZ 
Director 
Minerals Area nagement 
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Pfea1a.·t Crove RO 
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Reclamation Recommendations 
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Pacific Mine 
Pleasant Grove Ranger District 

Uinta National Forest 

by 

• 

Ben Albrechtsen 
R-4 Reclamation Specialist 
July 1985 
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SUllllllary 

On July 22, I spent the day on the Pleasant Grove R&nger Distric t reviewing 
the Pacific Mine property. 'nle purpose of my trip wa·s to make suggestions for 
reclamation of this area. Accompanying me were: 

Rarry Ophar - Ranger 
Ralph McDonald - Forestry Technician 

The Pacific Mine is an old gold and silver mine that is still held by ac t ive 
claims. The present claimant is Dan Proctor of Pleasan~ Grove, Utah. 
Hr. Proctor is i nterested in spending several thousand dollares in the near 
future to drill the property, define the ore body, and reopen the mine . 
Additionaly, he has verbally agreed to provide some reclamation on the 
previously disturbed site and old tailings pond. 

The mine is located in the upper reaches of American Fork Canyon approximately 
tO miles above Timpanogus Cave National Monument. American Fork River heads 
above the mine and is being polluted from water coming off the mine dump and 
out of the old portal. Recent high water and current beaver activity are 
worsening this situation, causing further pollution to downstream recreation, 
irrigation, and fisheries values. 

I feel every effort should be made to correct this situation as soon as 
possible. If the Ranger can negotiate some reclamation through an operating 
plan, that would be excellent. If this cannot be accomplished quickly, then 
the Utah State Depar tment of Water Resources should review the situation and 

"""'\ corrective action he taken. Part of the pr operty is on private land and the 
Ranger should get the Utah Division of Oil, Gas and Mining to review the 
problem. It appears this property would be high on their list for reclamation 
action. 

The following are immediate remedial actions that need to be taken at the 
Pacific Hine: 

l. Divert the portal drainage away from the tailings area and into its 
original channel and then to the main American Fork Creek. 

2. Obtain both water and soil samples to see if acid mine drainage exists 
and what contaminants are in the tailings. Send the soil to A&L Laboratory in 
Omaha, Nebraska. Mention that samples are mine spoils and a complete analysis 
is needed. 

3. Close the mine area to off-road vehicle travel to reduce disturbance 
to the site. This will reduce sediment into the stream until reclamati on can 
be accomplished. 

4 . If suspected acid contaminants are present, call for reclamation 
assistance from the Intermountain Station in Logan. 



I· .. . .. . 

S. Determine wa1te hazard• •nd reclamation objectives b~fore drilling or 
aioing the 1it• again. 

The following photograph report will illustrate epecific ideas ~iscuased on 
the around vith a.nger Ophar and a.lph McDonald. 

~'(/"' 
Ben Albrechtsen 
Reclamation Specialist 



No. l 

No. 2 

-

The Pacific Hine is a gold and silver mine situated in the upper 
reaches of the American Fork River, Pleasant Grove RD, Uinta NF . The 
claimant, Dan Proctor of Pleasant Grove, Utah , would like to reopen 
the mine after doing some exploratory drillings . Mr. Proctor is 
willing to do reclamation on the existing disturbance . 

The water in American Fork Creek above the Pacific Mine appears clean 
and free of contaminants (photo taken immediately upstream from the 
mine on July 22, 1985) . 



No. 3 

No. 4 

American Fork Creek, immediately below the mine, is polluted with 
sediment and possibly acid mine drainage from the portal. Fish 
populations are limited or nonexistent until the stream is diluted by 
other tributaries somewhere near Ti~ble Fork Reservoir downstream. 

Sediment and contaminants are readily visible downstream from the 
mine ( t mile). 



No. 6 

No. 5 The major source of 
contamination to the stream ls 
this water coming from the old 
mine portal site. The brown 
stain on the rocks (yellow boy) 
indicates the presence of acid 
mine drainaee . 

Erosion has diverted the water from the vegetated channel on the 
right of the dump, through the dump (arrows) and into the basin in 
the foreground. Beaver activity in the basin has ponded the water 
anti d Lverted it through the mine tailings, polluting Aicerican Fork 
Creek more than would occur normally . 



No. 7 

No. 8 

• 

The drainage from the portal at Pacific Mine is running through the 
old tailing dissolving substantial amounts of contaminants and 
depositing them directly into the stream (see photo No. 8) . 

... 
This situation should b corrected immediately and steps taken to 
ensure it cannot happen in the future . 



No. 9 Immediate relief of most of this problem can be obtained by trapping 
and removing the beaver and turning the portal drainage out of the 
tailings and lnto the established channel shown below. 

No. 10 Beaver activity has 
diverted portal water out of 
this channel and onto the 
tailings area . (Note presence 
of yellow boy on rocks.) 



No. 11 

No. · 12 

.. .. .. · .., ... 

···- - ....... , . .... ... . ~ "'·-.. .. 
~- ··- . 

I • · .~:.:, .-._ t 

The entire mine and tailings area should be reshaped to handle water 
differently, then be treated and seeded to establish a vegetative 
cover on it. Vegetation will reduce oxidation as well as control 
sediment movement. Several species of grass, juncus, sedge, and 
willow seem readily adaptable to these condi tions. Successful 
revegetation seems likely . Expertise from the Forest Service 
Research Station in Logan is recommended to determine proper soil 
ammendments, etc. 

Slopes of the dump and tailings are immediately adjacent to the creek 
and need to be stabilized. 



. . 

• 

No. 13 

No. 14 

• 

Off-road vehicle traffic on the tailings is loosening surface 
material and adding sediment to American Fork Creek. This area 
should be closed to off-road vehicle use immediately. 

Hiller Hill, another mine in American Fork Canyon, may be 
contributing similar problems to the Pacific . This property b~longs 
to the Forest Service . It should be examined and future use or 
treatment of it should be determined . 



.. 

No. 15 · There are several abandoned and active properties in American fork 
Canyon that are possibly contributing to water quality degradation. 
These should be cxnmined by the Forest Service and/or the State to 
determine thei r status . 

No. 16 American Fork Canyon and its tributaries have high scenic and 
recreational values and mine operating plans should reflect future 
desired conditions after mining. 
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to Forest Supervisor, Uinta NF 
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F.nclosed is a short summary and photograph reporL frorn Hen f\lhrcchtscn's 
recent trip to the Uinta National Forest. We hope you find these comments 
helpful. Please transmit the original to Harry Opfar for his field use . 

e1_. •. ,t. 10-1'- if"..J// 
If you have co111111ents or questions, please contact Ben directly. 

/ ~-? 

~ 6.~~~z-:_."' E. R:JiROWNINC 
Director 
Minerals Area nagement 
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S UITUll:l ry 

On July 22. I spent the day on the Pleasant Grove Ranger District reviewing 
the Pacific Hine property. The purpose of my trip was to make s11ccestion11 for 
reclamation of this area. Acco~panying rae were: 

Harry Ophar - Ranger 
Ralph McDonald - Forestry Technician 

The Pacific Hine is an old gold and silver mine that is still held by active 
cloi1Ds. The present claimnnt is Dan Proctor of Pleasant Grove, Utah. 
Mr. Proctor is interested in spending several thousand dollares in the near 
future to drill the property, define the ore body, and reopen the mine. 
Additionaly. he has verbally agreed to provide some reclamation on the 
previously disturbed site and old tailin&s pond. 

The mine is located in the upper reaches of American Fork Canyon approximaLely 
10 miles above Tirapanogus Cnvc Nattonnl Monument. /\mcrlc:nn Fork River lw:uls 
above the mine and is being polluted from water coming off the mine dump and 
out of the old portal. Recent high water and current beaver activity are 
worsening this situation. causing further pollution to downstream recreation, 
irrigation. and fisheries values. 

I feel every effort should be made to correct this situation as soon as 
possible. If the Ranger can negotiate some reclamation through an operating 

~ plan, that would be excellent . If this cannot be accomplished quickly. then 
~ "- ~e Utah State Department of Water Resources should review the situation and 

"'\J'...- 'r}~·& "'Corrective action be taken. Part of the property is on private land and the 
~ 1 Ranger should get the Utah Division of Oil. Gas and Mining to review the 
~ t,f'~~~·"' problem. It appears this property would be high on their list for reclamation 
ft'. · "\""''c" action. 
~,,.<'~·~ 
·~""-'~\ The following are immediate remedial actions that need to be taken at the 

"'""" Pacific Hine: 

•1" ~)..iaf 1. Divert the portal drainage away from the tailings area and into its 
1~~1 .,1'(/ff;:J#nal channel and then to the main American Fork Creek . . i~''' 2. Obtain both water and soil samples to see if acid mine drainage exists 
( ~~"~and what contaminants are in the tailings . Send the soil to A&L Laboratory in ld:.· ~;t· omaha. Nebraska. Mention that samples are mine spoils and a complete nnalysis 

· , is needed. 
r.iJJj· 

{)}'~~- , 3. Close the mine area to off-road vehicle travel to reduce disturbance 
i to the site. This will reduce sediment into the stream until reclamation can 

be accomplished. 

4. If suspected acid contaminants are present. call for reclamation 
assistance from the Intermountain Station in Logan. 



-

5. Dete,r11ine waste h<Jz<irds :ind reclamation objcclivcs before dri llinc or 
aining the site again . 

The following photograph report will illustrate specific ideas discussed on 
the ground with Ranger Ophar and Ralph McDonald. 

·. 

~~~'(/' 
Ben Albrechtsen 
Reclamation Specialist 
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No. 2 

The Pacific Hine is a gol~ and silver mine situ~ted in the upper 
reaches of the American Fork River, Pleasant Grove RD , Uinta ~F. The 
claimant, Dan Proctor of Pleasant Grove, Utah, would like to reopen 
the mine after doing some exploratory drillings. Hr. Proctor is 
willing to do reclamation on the existing disturbance. 

The water in /\meric:in Fork C:rel·k above the Pacific Mine .1ppcars clc.111 
and free of cont:iminanls (ph1>t1> LakP.n im1111?Jialely upstream from tlu• 
mine on July 22, 1985). 



No. 3 

No. 4 

=· ... .. ··-· .. ~. 
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American Fork Creek, immediately below the mine, is polluted with 
sediment and possibly acid mine drainage from the portal. Fish 
populations are limited or nonexistent until the stream is diluted by 
other tributaries somewhere near TibLle Fork Reservoir downstream. 

Sediment nnd contaminonts are read! ly visible clownstre;im from the 
mine Ci mile). 



No. fl 

No. 5 The m.1jor i;our..:1! nf 
cont.'.lminalion to Lhc l'll"•~.11'1 i.-; 

this \.lllll!r C()ming fr1lm Lh.? old 
mi.nc portal siLc. 'l11c brown 
stain on th<! rocks (ycl luw hoy) 
indicates the prcscncl! of .1..: t d 
mine cl rn inilge . 

Erosion has diverted the water from the vegetated channel on tlw 
rir,ht of the <1111111, , thro111:h the clump (arrows) ancl into Liu: h.1si11 in 
the foreground. llc;avcr :ict lvi ty ln lhe h<Jsln has ponded Lhl• waL1·1· 
<1nrf rflverterf lt throu3h the mine tuilinr,s, polluting American Fork 
Cr eek more th.111 would occur normally. 
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No. 8 
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The drainage from the portal at Pacific Mine is runninr, through the 
old tailing dtssolving substantial amounts of contaminants and 
depositing them directly into the stream (sec photo No. 8). 

This situation should be corrected immediately and steps taken to 
cn:i;ure it cannot h.1ppcn in the futu re. 



No. 9 lm111edlate relief of most <>f this 11r<>hlcm can he nblainr.cl hy tr.ippin1: 
and removin~ the heaver ilnd turning the portal drainage out of Lhe 
tailinr.s ancl into the C'stnhlishcd clwnncl shown hclow. 

No . 10 Beaver actlvily hJs 
diverted portal water out of 
this channel and onto the 
tailings area. (Note presence 
of yellow boy on rocks.) 
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No. 12 
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The entire mine and tailings area should be rt.!shaperl to handle water 
differently, then be treated and seeded to establish a vegetative 
cover on it. Vegetation will reduce oxidation as well as control 
sediment movement . Several species of grass, juncus , sedge, and 
willow seem readily adaptable to these conditions. Successful 
revegetation seems likely . Expertise f r om the Forest Service 
Research Station in Logan ls recommended to determine proper soil 
ammendments, etc. 

Slopes of the <lump and tailings arc lmmcdintely adj~cent to the creek 
and need to he stabilize! 



No. 11 

No. 14 

t 

... 

Off-road vehicle traffic on the tailings is loosening surfare 
material and adding sediment to American Fork Creek. 1his area 
should be closed to off-road vehicle use immediately. 

Miller 11111, :inother mlnC' In J\mcrlc:in F'ork c.,nyon, may be 
contrlhuting slmll:ir proholems to the Pacific. This property hclongs 
to the Forest Service. lt should he examined ilnd future use or 
trentmC?nt of it shoulcl he nctt?nnincd . 



No. 15 

No. 16 

There are several abandoned and active properties in America1 Fork 
Canyon that are possibly contributing to water quality degradation. 
These should be examined by the Forest Service and/or the Seate co 
determine their status. 

Americnn Fork Canyon nnd lts tributaries have high scenic nncl 
recrentional vnlues and mine operating plnns should reflect future 
desired condition~ nfter mining. 
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Forest Supervisor, Uinta NF .. :,· , · • .. .l· .. _,, . 
. . I .• ~ , • ::k~tll ' 
-·. ' . ' ~"4~ ·-. 

I I 
On May 30, 1989, I visited the Pacif ic Mine, the Lower Bog Mine, .and the Mary 
Ellen Gulch Mines in American Fork Canyon. I was with Paul Skabelund of the 
SO and two employees of the State of Utah. All of these mines have been 
inactive for a long time. 

The existing water effluent from these mines is not good qunl 1 ty water. Paul 
Skabelund' s data from BYU indicated that these mine ~ f flu en ts are high Jn one 
or more of lead, cadmium, or zinc. On the other hand, it is important to note 
that there are fish in the river only a short distance downstream from any of 
these aines. The benthi c organisms in the streams may suffer a decline during 
the late suamer season. 

The Lower Bog Mine is apparently entirely on the Uinta National Forest, hut 
both the Pacific and Mary Ellen Gulch Hines have a mixed federal-private 
ownership. On these two mines, less than half of the effected area is on 
National Forest land. lllis mixed ownership situation probably means that the 
State of Utah would have to be an active partner if a significant cleanup 
effort is to be made. llle State may have to put legal pressure on the private 
landowners to spend money to clean up their land. In my view, that is 
extremely unlikely. Even though these mine water discharges are in violation 
of State water quality standards, there is little likelihood that the State 
will act to bring these waters back into compliance with the standards. · Thjs 
is due to the facts that the mine discharges predate the water quality 
standards law; the mine discharges are in compliance with the State 
non-degradation clause; and the existing mine discharge is just not all that 
bad. 

The adit flow from the Lower Bog Mine could be collected, piped a short 
distance, and run through an artifically constructed wetlands. Properly done 
this treatment could result in improved water quality flowing from the adit to 
the American Fork River. However, this would be expensive due to the steep 
rocky terrain, the need to build individual wetland cells, and the need to 
aake significant improvements to the ex"\ting road. I estimate the costs at 
about 1>40 to t75 thbusand. 

Prom a technical viewpoint, both the Pacific a .. J Mary Ellen Gulch Hines can be 
cleaned up and stabilized. It would be expensive, $40 to $65 thousand Oh the 
Pacific and h to $2 million on the Mary Ellen Gulch. 

lbese costs Jlake it doubtful that the potential improvement in water quality 
is worth the cost. However, I do believe that we can affect some material 
increase in water quality at a relatively low cost by taking steps to keep 
adit flows or other surface waters from flowing over or through tailings and 
waste rock piles, lhi s could be done by ga thering up these surface waters and 



-
Forest Supervisor, Uinta NF 2 

putting them into concrete ditches or plastic pipes and taking them directly 
to the river. ni11 would prevent further deterioration of surface water 
quality and would be a useful step at a reasonable coat--a few thousands of 
dollars at the Pacific Mine and perhaps S25 thousand at the Mary Ellen Mines. 
I would suggest that you might consider this action as a fishery improvement 
project. A hindrance to this mitigation is the mixed ownership; we do not 
control the lands around these adits. 

Every year all of these sites are loosing significant amounts of tailings and 
waste rock dust through wind erosion. 

CONCLUSION AND RECOMMENDATION 

We are in a poor position to initiate any cleanup action at the Pacific Mine 
nr the Mary Ellen Gulch Mines because of the ownership situation and the 
relatively innocuous nature of the problem. On the other hand, it would be 
useful and relatively cheap to pipe the adit water across the contaminated 
tailings and waste rock piles. Perhaps that could be done to improve the 
fisheries . 

I reco .. end that you take no action at the Lower Bog Mine since this mine is a 
very minor contributor to the overall water quality problems in the North Fork 
of the American Fork River . 

~~ 
" £.,EUGENE E. PARMER 

27r<West-Wide Reclamation 
Specialist 

cc: 
RW - Stender 
MAM - Farmer 
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0, State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

...._ K ...,.._, DMSION OF OIL. GAS AND MINING -o..c ....._ -­'*'-R. Nia-.. l'I\ D --
355 W.u Notll\ T..._ 
3 Trlld C-, S.... 350 

Sal lMe CC,, Ulall 14180-1203 

IOI ·S»· 5340 

Hr . Paul Skablund 
Utnta Natlonal Forest 
100 North 88 l~est 
Provo, Utah 84601 

Dear Hr . Skablund : 

August 7, 1990 

The Utah Abandoned Mlne Reclamat\on Program \s concerned w1th mitigating 
phystcal hazards to the public health and safety that occur on abandoned mine 
sites . He would be able to provide you wtth plans and speclf1cattons for 
typical closure techniques to secure abandoned mtne portals and other work 
speciftcations for earthwork, demolition, etc . Possibly a staff member could 
discuss with you how to draw up reclamation plans for particular s1tes. 

If health hazards are present due to tox1c substances, the Utah 
Department of Health, Environmental Health section, usually takes 
responsibtltty. 

Posstble soluttons to the Pac"lflc and Mary Ellen Gulch mtnes, where 
extensive tatl\ngs dumps are present would be to: 1) route runoff around the 
dumps and try to stabiltze the dumps tn place, or 2) remove the dump materials 
to a lower prectpltatlon site. Removlng the dumps would be expensive, 
logistically dtfftcult and could aggravate the problems present by lntroduc\ng 
oxygen Into the system. Off-road vehicle use should be prevented at the 
Pacific Mtne tatllngs area. 

From the tnformatton tn Dr. Merritt's report, elevated levels of cadmtum, 
copper, lead and zinc are present but conftned somewhat to localtzed areas 
wlthtn a mtle of the dtscharge point. Methods to lower these levels are 
generally prohtbttlvely expensive. lt does appear that some of the parameter$ 
sampled, parttcularly copper, lead and z1nc Increase substantially after 
flowing through the dump material. Thus, I would rec011111end preventing, as 
much as possible, all runoff from flowtng over or through the dump . 

Please call me ~f you would ll~e to discuss this further. I would 
apprectate tt If you would keep me Informed about the progress of this project . 

Sincerely, 

~~,,_p_'; 

Lucia Haltn · 
Sentor Reclamatton Specta11st 

-~ ...... 
AH806/186 
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CIOll6ll-1121 

Mr. Puul H. Sknbelund 
Uinta Nntional Forest 
88 North J 00 West 
Provo, Ut 84603 

Dear Mr. Skabelund: 

August 8, 1990 

·RE: American Fork River Water Quality 

This letter js in response to your request for assistance in planning for possible mitigation of 
water qunl ity problems in the North Fork drainage of the American Fork River. Water quality 
impainucnts associated with mine water drainages and mine tailings have been identified on 
patented aud U.S. Forest Service Lands. 

Data have .shown that impacts are generally locali.ze<l around water flowing fmm adits and across 
tailings piles and cause elevated concentrations of some heavy metals including cadmium, zinc, 
nnd lead. Unstabilized taHings piles appear to he the primary cause as metals are dissolved and 
carried downstream. Substantial dilution at the main stem of the North Forlc reduces 
concentrnt.ions and thus reduces die impacts. However, slight .impainnents have been 
demonstrated in macroinvertebmte populations and ·water chemistry samples. 

Our primary concern in this drainage is the protection of water quality and public health along 
the main stem of North Fork which is a high public use system. As mitigation is plnnned, it 
would seem appropriate to stabilize tailings piles adjacent to the strewn which arc subject to 
rnnoff and erosion. Secondary measures could include the diversion of mine drainage away from 
the tailings, and d1c construction of wetlands to reduce sediment and metals loads to receiving 
streams. 

Attempt3 should be mu<.le during the plo.n11ing phase to identify and contact patent holders within 
the drainage system and detennine if cooperative agreements can be established. Without such 
contacts, any attempts at mitigation may only partially succeed since mine flow often originates 
on these private laud holdings. 



... 

We would like to remain involved in your planning process a5 well as assist, as resources allow, 
in adilitional data collection and analysis inc.:luding water quality parnmcters, fish tiiisue analysis, 
and anacroinvertcbralc community stuilics. Please contact Reed ObemJorfcr of my staff at 
538-6146 for ac.Jilitional infomullion. 

RYO:pb 
SIUJlllUJHO.LTll 

Sincerely, 

Don A. Ostler, P.E., Director 
Bureau of Water Pollution Cu11trol 



UINTA NATIONAL FOREST 

JUL 9 1991 
RIGHT OF ENTRY CONSENT 

TO THE PACIFIC MINE SITE 

by 

, Ull ... IA NF 
,,· .. . . 

ACTION ACTIQr. 
_FS __ WLC 
_sec __ B&F­

Ao __ CUP-. 

E/MN - _PERS­
_ FM __ PIO -

Euro-Nevada Mining Company _FP _RES-----
W. Dan Proctor-Agent - R & l _ VOIST ~ 

. = ~:~ L ~~i}S 
I, the undersigned, W. Dan Proctor as agent for the Euro- - ---

Nevada Mining Company, do hereby consent to the study and 
determination of hazards to the publics health, safety and 
general welfare at the site known as the Pacific Mine by the Utah 
Division of Oil, Gas & Mining, Department of Natural Resources 
(Division) and its agents, employees or contractors. 

The Pacific Mine site is particularly described as in the: 

SE4 of Section 22 (unsurveyed), Township 3 South, Range 3 
East, SLBM. 

The Division expressly assumes liability for any and all 
injuries sustained by its employees. Furthermore, the Division 
expressly waives liability of the Landowner for any and all .. 
injuries sustained by Division employees. .· . 

~ Except as herein set forth in this right of entry consent, 
neither the Division nor LandoW11er shall undertake any activity, 
either expressed or implied, nor make any representation which 
purports to bind the other. 

. 
It is expressly understood that all costs incurred for 

studies and tests shall be the sole liability of the Division. 

This consent will expire December 31, 1993. 

Dated this . d 7~ day of_~_.....,..._........,/J--....r __ , 192/ 

DIVISION OF OIL, GAS & MINING Euro-Nevada Mining Co. 

~~ By{~~ 
Name: Dianne R. Nielson Name: w. Dan Proctor 

Title:~~L~a~n_d_o~wu ....... e_r~/~A~g~e~n~t---
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Euro-Nevada Mining Corporation, Inc . 
• 6121 lokeslde O!Ne. Sult• 240 

Reno. Nellodo 89511 
( 702) 82$-8890 I Fox ( 702) 825-4994 

Mr. Robert R. Easton 
District Ranger 
United States Forest Service 
Pleasant Grove Ranger District 
P. 0. Box 228 
Pleasant Grove, Utah 84062 

October 4, 1991 

Re: Reclamation Measures in the Vicinity of the Pacific Mine 

Dear Mr. Easton: 

Thank you for your letter of September 24, 1991 regarding the rehabilitation of 
certain matters In the vicinity of the Pacific Mine. We have discussed your letter with Mr. 
W. Dan Proctor, and have this date authorized him to undertake the measures requested 
ln'your letter. We have asked Mr. Proctor to complete this work before winter sets into 
the area and to provide us with a report upon completion. We will provide you with a 
copy of the report and, at that time, request that you inspect the property and provide us 
with your acceptance of the work. Of course, should you have any questions or 
additional concerns, please contact us at your convenience. We thank you for keeping 
us informed. 

cc: Mr. W. Dan Proctor 
Mr. Pierre Lassonde 

Very truly yours, 

M. Craig Haase 
Executive Vice President 

20 Egllntoo Averue West. Suite 1900. Booe 2005. Toronto. Onlono M4R 1K8 
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0 State of Utah 
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DMSION OF OIL, GAS AND MINING -­DMC."-
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IOI ·531·5340 

Hr. Paul Skablund 
Uinta National Forest 
100 North 88 Hest 
Provo, Utah 84601 

Dear Hr. Skablund: 

August 1, 1990 

The Utah Abandoned H1ne Reclamation Program ls concerned with mitigating 
physical hazards to the public health and safety that occur on abandoned mine 
sites. We would be able to provide you with plans and specifications for 
typical closure techniques to secure abandoned mine portals and other work 
specifications for earthwork, demolition, etc. Possibly a staff member could 
discuss with you how to draw up reclamation plans for particular sites. 

If health hazards are present due to toxic substances, the Utah 
Department of Health, Environmental Health section, usually takes 
responsibility. 

Possible solutions to the Pac'1flc and Mary Ellen Gulch mines, where 
extensive tailings dumps are present would be to: 1) route runoff around the 
dumps and try to stabilize the dumps In place, or 2> remove the dump materials 
to a lower precipitation site. Removing the dumps would be expensive, 
logistically difficult and could aggravate the problems present by Introducing 
oxygen Into the system. Off-road vehicle use should be prevented at the 
Pacific Mine tailings area. 

From the Information In Dr. Merritt's report, elevated levels of cadmium, 
copper, lead and zinc are present but confined somewhat to localized areas 
within a mile of the dl~charge point . Methods to lower these levels are 
generally prohibitively expensive. It does appear that some of the P"-ra:r.eten 
sampled, particularly copper, lead and zinc Increase substantially after 
f1ow1ng through the dump material. Thus, I would rec01m1end preventing, as 
much as possible, all runoff from flowing over or through the dump. 

Please call me ~f you would like to discuss this further. I would 
appreciate It If you would keep me Informed about the progress of this project. 

S1ncerely, 

~~~£· 

Luc 1a Ha 11 n · 
Senior Reclamation Spectaltst 

.,,~......,.. 

AH806/186 
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SEP 271991 No.110418109106 

PARTICIPATING AGREEMENT 

between 

THE UTAH DIVISION OF OIL, GAS & MINING 

and 

THE USDA FOREST SERVICE, UINTA NATIONAL FOREST 

THIS AGREEMENT is made and entered into by and between the 
Utah Division of Oil, Gas and Mining (Division, also known as 
the cooperator) under state and federal law and implementing 
regulations (Section 40-10-1 et seq. u.c.A. and P.L. 95-87, 
and the USDA Forest Service (FS), under the provisions of the 
Act of December 12, 1975, 16 u.s.c. 565A. 

WITNESSETH: 
WHEREAS, the Division is the designated state agency 
responsible for implementation of a statewide program for the 
reclamation of abandoned mines, and 

WHEREAS, both parties are interested in the conservation of 
our nation's natural resources, and inasmuch as that interest 
extends to the protection and management of lands that are 
threatened by the adverse effects of abandoned mines, and 

WHEREAS, the abandoned Pacific Mine, the Lower Bog Mine, the 
Miller Hill Drain Tunnel site, the Mary Ellen Gulch Mine and 
0th.er smaller unnamed sites in American Fork Canyon are FS 
Region 4 areas of concern for the abatement of pollution in 
the Wasatch Mountains of Utah, and 

WHEREAS, the Uinta National Forest contains a number of acres 
of mineral mine wastes from these abandoned mines which have 
high levels of lead, zinc, cadlllium and other heavy metals, 
causing highly acidic drainage to enter the American Fork 
River, and 

WHEREAS, to manage and protect the lands and waters in the 
vicinity of abandoned mines, their effects need to be studied 
and remedies need to be proposed, and 

WHEREAS, it is mutually advantageous to the parties herein to 
share in the study and correction of abandoned mine impacts on 
the environment and propose remedies for affected areas within 
the Uinta National Forest and publish a report thereon. 

NOW THEREFORE, in consideration of the above, the parties 
agree to cooperate on a reclamation project the total direct 
value of which is estimated at $C,750, to be equally divided 
between the parties as shown in the Attachment. 

. 
i 
: 
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Page 2 
Agreement 

B. 

92 136? 

A. THE FS SHALL: 

1. Provide initial advice and assistance as needed to 
formulate and meet project objectives. 

2. Provide aerial photography and other supplies at 
their (FS) costs to meet project needs efficiently. 

3. 

4. 

Reimburse the Division for the cost of the 
up to $2,375 as provided for in the 
financial project plan, upon delivery 
completed report and upon receipt of an 
listing of project expenditures. Advance 
shall not be made. 

project, 
attached 
Of the 

itemized 
payments 

Designate Paul 
replacement to 
effort. 

K. Sltabelund 
represent its 

or his designated 
interest in this 

5. Provide the Division with permission to study the 
areas, of abandoned mine problems which it manages, 
for solutions to the acid mine drainage problems. 

THE DIVISION SHALL: . 

1. Provide manpower, equipment and supplies through its 
Abandoned Mine Reclamation Program to complete the 
selection and management of abandoned mine 
inv~stigation and remediation proposals as outlined 
in the project work plan. 

2. Provide funding and services up to $7,886 as shown 
in the attached financial project plan for 
completion of the project as outlined in the project 
work plan. 

3. Prepare and present to the FS a report that 
summarizes the results of the field investigations 
and proposes plans and cost estimates for 
reme~iation of the abandoned mine problems as 
outlined in this agreement. 

4 • Be alert to the presence of other abandoned mine 
problems known or suspewced to exist on the Uinta 
National Forest in the process of performing the 
work plan. 

" 
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5. Provide the Uinta National Forest with any other 
information collected incidental to the completion 
of this project. 

6. Designate Mary AnD Wright or her replacement as the 
Division employee responsible for carrying out its 
part of this aqreernent. 

7. Bill the Forest Service upon completion of the 
project. 

a. Coordinate with any landowners as necessary to 
obtain permission to enter and study the past 
effects of abandoned mine lands on private lands 
adjacent to the FS lands. 

9. Coordinate with other state agencies as necessary to 
accomplish the proposed work. 

10. Give USDA Forest service or the comptroller General, 
throuqh any au~horized representative, access to and 
right t" c:JCamine all records, books, papers or 
documents related to the award. 

C. IT IS MUTUALLY AGREED AND UNDERSTOOD THAT: 

1. The work under this aqreement shall be completed no 
later than December 31, 1992. 

2. The FS and the Division shall work together to reach 
a mutually acceptable reclamation plan for the 
American Fork sites. 

3. The FS or the Division, in writing, may terminate 
the aqreement in whole, or in part, at any time 
before the date of expiration, whenever it is 
determined that the other party has materially 
failed to comply with the conditions of this 
agreement. The other party shall not incur any new 
obligations for the terminated portion of the 
agreement after the effective date, and shall cancel 
as many obligations as is possible. Full credit 
shall be allowed for the FS s~~re of the obligations 
incrrred to the effective date and all non­
cancelable, properly incurred obligations by the 
cooperating party (Division) prior to termination. 

j. 
\ 
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4. Any monies that are payable from the United States 
under this agreement to any person or legal entity 
not an agency or subdivision of a State or local 
government may be subject to administrative offset 
for the collection of any debt the person or legal 
entity owes to the United States. Information on 
the person's or legal entity's responsibility for a 
commercial debt owed the United States shall be 
disclosed to consumer or commercial credit reporting 
agencies. 

5. The cooperator (Division) shall comply with Title VI 
of the Civil Rights Act of 1964, that no person in 
the United States shall, on the ground of race, 
color, handicap or national origin, be excluded from 
participation, be denied the benefits of, or be 
otherwise subjected to discrimination under any 
program or activity for which the recipient receives 
Federal financial assistance and will immediately 
take any measures necessary to effectuate this 
agreement. 

6. Improvements placed on National Forest land at the 
direction of either of the parties, shall thereupon 
become the property of the United States, and shall 
be subject to the same regulations and 
administration of the FS as all other National 
Forest improvements of a similar nature. 

7. This agreement in no way restricts the FS from 
participating with other public or private agencies, 
organizations, and individuals or from accepting 
contributions and/or gifts for the improvement, 
development, administration, operation and 
preservation of this or any other project. 

8. No part of this agreement shall entitle the 
cooperator (Division) to any share or interest in 
the 'project other than the right to use and enjoy 
the same under the exist !ng regulations of the FS. 
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9. No member of, or Delegate to Congress, shall be 
admitted to any share or part of this agreement, or 
any benetits that may arise therefrom; but this 
provision shall not be construed to extend to this 
agreement if made to a cooperation for its general 
benefit. 

10. Nothing herein shall be considered as obligating the 
FS to expend or as involving the United States in 
any contract or other obligations for the future 
payment of money in excess of appropriations 
authorized by law and administratively allocated for 
this work. 

11. Persons provided as contributed labor under this 
agreement shall be considered as federal employees 
for the purposes of tort claims and compensation 
for work injuries. 

12. This aqreement may be revised as necessary by mutual 
consent of both pa.rties, by the issuance of a 
written amendment, signed and dated by both parties. 
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The parties hereto have executed this agreement as of the last 
date written below: 

DIVISION OF OIL,GAS & MINING 

DEPARTMENT OF NATURAL RESOURCES 

Dee c. Hansen 
Executive Director 

DIVISION OF OIL, GAS & MINING 

DIVISION OF FINANCE 

USDA FOREST SERVICE 
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PHASE I 

Task l 

Task 2 

Task 3 

PHASE II 

AMERICAN FORX CANYON ABANDONED MINE STUDY 
MOA PROJECT BUDGET AND PLAN 

Contracted hydrologic analysis: Site analyses tor three 
sites. 

Hydrologist 

Technician 

Travel 

20 hours @ $50/hour 

25 hours @ $25/hour 

Supplies and equipment 

lump sum 

lump sum 

$1,000 

$ 625 

$1,000 

$ 400 

Contracted hydroloqic desiqn effectiveness: Application 
of technoloqy assessme~t, design and cost proposal 
development. 

Hydrologist 20 hours 

Drafter !'i hours 

Hydro logic analysis report. 

Hydrologist a hours 

Clerical 10 hours 

@ $50/hour 

@ $25/hour 

@$50/hour 

@ $20/hour 

TOTAL 

$1,000 

$ 125 

$ 400 

$ 200 

$4,750 

USFS and Division coordination to reach an acceptable reclamation 
plan. 
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PHASE III 

Task 4 Division desi9n and construction specification 
development. 

PHASE IV 

Proqram Administrator 60 hours @$20/hour 

Sr Reclamation Spec'lst 160 hours @13/hour 

Clerical 

Benefits 

Travel 

Other Direct 

current Expense 

20 hours @8/hour 

SUBTOTAL 

@ 3J% 

lump sum 

· 15% of Salaries & Benefits 
($4,575) 

TOTAL 

Review by both parties and implementation of plan. 

$1,200 

$2,080 

~ U!Q 

$3,440 

$1,135 

$ 250 

$ -o-

~ §~6 

$5,511 
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FOBEST SERVICE CONTRIBQTION 

BUDGET SUMMARY 

Value of contributed labor $1,000 

50% share of contracted costs1 $2,375 

SUBTOTAL $3,375 
DIYISION CONTRIBQTION 

Value of contributed labor $5,511 

50% share of contracted costs $2,375 

SUBTOTAL $7,886 

PROJECT TOTAL 

Total FS Share ~~=5~0~~-' of Direct Consulting Costs 
Division Share 50 % of Direct Consulting Costs 

1Esti.Jlated payment to the Di vision. Reimbursement will be 
•ade only upon actual expenses incurred by the Division, not to 
exceed estimated payment. 

$11,261 
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FQREST SERVIC~ COHTRIBQTION 

BUDGET SUMMARY 

Value ot contributed labor $1,000 

50% share of contracted costs1 $2,375 

SUBTOTAL $3,375 
DIVISION CONTRIBUTION 

Value of contributed labor $5,511 

50% share of contracted costs $2,375 

SUBTOTAL $7,886 

PROJECT TOTAL 

Total FS Share ~~~5~0~~-' ot Direct Consulting Costs 
Division Share 50 % of Direct Consulting Costs 

1Estimated payment to the Division. Reimbursement will be 
made only upon actual expenses incurred by the Division, not to 
exceed estimated payment. 

$11,261 
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ATTACHMENT c 

SCOPE OP WOBK 

C. l GENERAL: The Scope of Work includes a hydrological 
analysis ot water quality associated with three metal 
mine sites; development ot design recommendations with 
coat proposals, to reduce impacts of mine water entering 
the American Fork River, and preparation ot a 
hydrological report discussin<J the water quality analysis 
and the preferred deaign recoinmendation. Each segment of 
the WORX is divided into the tollowin9 Tasks: 

C.1. 3 

c. J.. 4 

Task I 

Task II 

Hydrological Analysis (water quality) 

Hydrological Design: 
technology assessment, 
propoaal development 

Application of 
design and cost 

Task III Hydrological Report, Recommended Design 

THE WORK: The objective ot the WORK is: I) to conduct 
a hydrological analysis (water quality) to determine 
impaeta ot mine water to ott sita water sou~ces; II) 
baaed on Task I tindin9a, develop a r " ite• low cost, 
aeathetically pleasing, and hydrologica~ , stable desiqn 
recommendation•, with cost proposals; and III) submit a 
Wr1't.t8n hy(l.r;ulu'if.J.i..;ol J:"c:port diOO\lOCing the ;\l"\A1yAAF; 

performed, data colleotad and results obtained as.well as 
preferred design recommendations. 

It teohnical deficiencies or engineering related problems 
are encountered within the Scope of Work and technical 
•pecifications during future bidding or construction 
activity, the OWNER will require further intormation or 
veritication ot assumptions from the CONTRACTOR, It is 
expected that it auch detioiencies are found , the 
CONTRACTOR will act to alleviate and resolve any 
con! liotin9, miasinq or unsubstantiated information found 
vithin the Con•truction Specifications. 

It is not the intent ot the OWNER to bind the CONTRACTOR 
to work not included as part of the WOlU<. The intent of 
the OWNER is to require the CONTRACTOR to complete the 
apeciticationa. ..accurately and in the detail sutticient to 
perform the oonatruotion work. 
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c.2 

C.J 

C,J,1 

iAsK I - HXDROLQGICAL ANALYSIS. WATER QUALITY 

Th• purpose ot Tcuk I is to conduce the necessary 
hydrol09ical analyaes to determine tha current water 
quality conditions at the Paoific Hine, Mary Ellen Gulch, 
and tha Lower 809 Hin• and their associated impacts to 
the Amerioan Fork River, This will involve sampling tor 
the tollowinq Total metals: arsenic, barium, cadmium, 
chromiu~, lead, mercury, nitrate (as N), selenium, 
•ilver, copper, iron, manganese, sulfate, zinc, and total 
dissolved aolids (TDS), Additionally, the .following 
field measurements will be taken: pH, conductivity, 
dissolved oxygen, temperature, color and rate of flow. 
Samples will be taken at the following looations1 A) 
portal openings (3 aamples); 8) as water leaves the 
tailings piles (3 aamples); C) at the beaver pond 
adjacent to the Pacific Mine (2 samples); D) locations 
above and below mine sites along the American Fork River 
(3 aamples). It is aatimated that eleVQn points will be 
aampled during the low !low period. Exact sampling 
points will be identified on a quad map of the area. 

TASK II • HYDROLQGIC QESIGN. APPLICATION OF TEC}{NOLQG¥ 
ASSESSMEHT. COST PROPOSAL 

CONTRACTOR will prepare a suite ot site specific design 
alt•rnatives based on TASK I findings to reduce the 
impact• ot mine water entering the American Fork River. 
Low oost and an aesthetic, natural appearance are 
oritical desi9n factors in addition to effective 
performance. 

Structural desiqn •peoitications of the recommended 
desiqn will be presented in a manner to fit the OWNER's 
contract bid apecifications. 

C. 4 TASK III HXDRQLOGICAL /\NALYSIS REPORT, DESI~N 
RECOMMENPAtIONS 

C.4.1 CONTRACTOR will submit to the OWNER a written report 
ai.•cU&•J.ng ~us U)'1.uu~vl:f.l"'Q~ .cJ. .... u ... ~ ... , <~·-'- :a:), ..... ~ '7-

option•, with associated costs (Task II), and the 
reoommended d••i9n, containing, if necessary, formatted 
Technical Specifications and site Specific Requirements. 

I ' 
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C.4.2 

C.4.4 

l) .1 

0.1.2 

D.2 

0.2.1 

CONTRACTOR will provide these &ite specific 
apecitications to be compatible with the 0300 Section 
rormltt UtH:iu 1Jy tho ownc~. When tho WORV. apocifiod i'" nt'.'lf" 
work previously conducted by the OWNER, CONTRACTOR will 
provide t•chnical directions, in standard ASTM or 
comparable format and compatible with the 0200 Section 
format used by the OWNER. As part of the WORI< 
Specitioations, the following is included as part of the 
WORK: 

Detailed areas for specific construction and grading will 
be drawn at a scale and with contour intervals as 
appropriate and approved by the OWNER. 

When 95t of the final design WORK is complete, CONTRACTOR 
will accompany the OWNER'S representative to the project 
•ite for the purpose of field verification of the desi9n 
plans. 

End of Attachment c 

ATTACHMENT D 
§CHEDULE OF PRICES & COST SHEETS 

fIXED NOT-TO-EXCEED PRICE AMOUNT 
COlfTl\ACTOR her•»)· ~.,rooo to por.t:'-'11:"1'\ T"l'IO WI IWK, ·1·;oislc T, T'l:' 

and III, as described in this Agreement and the OWNER 
aqrees -co pay C"ONTRACTOR lu l.lu!: o.rnO\.lnt not to c>eocod 
$ j,750,QQ for said WORl<, as a FIXED NOT-TO-EXCEED 
AMOtJNT. 

OWNER shall pay amounts invoiced only at lJNIT COS'l' PRICES 
submitted by the CONTRACTOR on a regular basis. 

UNIT CQST PRICES 

Unit prices provided by the CONTRACTOR and approved by 
the OWNER are attached to and cons:dered part of this 
agreement. These are oonsider~d TJNL" cosT PRICES for 
each line item and the FIXED NOT-TO-E>CESD PRICE for the 
total •\lm u! oll items eontoined in -· 1G WORI(. 

} 

I 
ii 
I 
; 

' 
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0.2 . 4 

COST SUMHARX SHEE;TS 

The tollowinq cost swn.mary sheets w~re completed from 
information supplied by the CONTRACTOR in negotiations 
with t~e OWNER and are binding as part of the AGREEM£NT 
upon execution. 

lQTAL FIXEO-PBICB COST 

THk 1 

'l'aak n 

'l'Hk Ill: 

HxpRQLQOICAL hNALX§IS, HATER QUALITY u,02:;.oo 

HXPRQLQGIC QESIGNS. APPLICATION OF TECHNOLOGY 
ASS!SSMENT, CQST PBQPQSAL§ $1,125.00 

llXDRQL9QICAL ANALYSIS RiiPORT. PESIG~ RECOMMENDATION 
$ 600.00 

Total P.!.Jc•d Hot-To-Exc••d Price $4,750.00 

D.2.5 B8RAJ(DOWN OP COSTS BY TASK 

UXpJ!QL!'.lt)TClT •N•TYSIR. WATER QUALttx 

Hydrologiat 
'l'achnioian 
Travel 
Suppl •• and equ1pmen.c 
lllnhA\ 'J!a•lc % 

n..m 
llydrologilt. 
Drafter 
Total Taak U 

20 hr 
25 hr 

UnJ.U 
20 ht 

5 hr 

~ 

$60 
$25 
lump aum 
1 .. 1111' 0\1111 

~ 

$50 
$25 

Jxteneion 

$1,000.00 
$ 625,00 
$1,000.00 
s 400 OQ 
$3,025.00 

Evtenslon 

$1,000.00 
J 125.QQ 
$1,12$.00 

'l'UJt III IXD1\0UXJICAL AHALXSIS REPORT. Q£S1GH B!COMHENQA'l'IONS 

llM 
Hydrol09 iat 
Cledcal 
total 1'a•lt UI 

W'AL ALL TACXI 

llDil.I 
I ht 

10 ht 

IA.ti 

'50 
$20 

End ot Attachment O 

54,750.00 

~xtensioo 

$ 400.00 
$ 200.00 
$ 600. 00 

J 
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B.1.1 

ATTACHMENT E 

TIME SCHEQULE 

XlME OCHCQVLD; Ochodulo i• ghown in l~~Achment E.1.l in 
calendar form, on a daily schedule, the activities 
required tor the WORK described in this Agreement tor 
eaoh activity based on actual start date for the woru< . 

Constraints and float allowed for in the calendar are 
identified and explained for in the schedule. 
Considerations for weather, access and normal delays are 
accounted for in these constraints. Deviations from this 
achedul• must be approved in writinq by OWNER. All 
~et1.1.••.:•1r.1•• ••• «u.• >:.1• ll.u17n•+- '\1 , iQq'-· 

June July August 

Taak I 1 30 

fllk II 1 31 

7Alk III l 31 

End of Attachment E 

ATTACHMENT P 

&EBVICBS ANO FACILITIES PROVIDED BY OWNER 

F.1 OWNER ahall provide the following services for the 
CONTRACTOR with respect to th• WORK required: 

1".2 Any site-specific infonaation that the OWNER has that 
would be helpful to the CONTRACTOR in accomplishin9 the 
WORJC. 

F . J OWNER'S representatii·" will be available to accompany the 
CONTRACTOR to facilitate location ot the site teatures, 
•••iat with sample collection, collaborate on design, and 
reapond to questions. 
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P. 4 Accesa to resources in the OWNERS possession that rna:ir aid 
in the completion ot the WORJ<, such a~: 

a) All project and site files, project correspondence, 
slides, photographs, Dnd any maps relating to the 
project area. 

P.5 Funds for the analysis of water samples at the state of 
Utah Water Laboratory will be the responsibility of the 
OWNER and are not included in this contract amount. 

G.1 

G.2 

End of Attachment F 

A't!'ACHMENT G 

AMENDMENTS TO TIU: AGREEMENT 

OWNER •hall require amendments to thE• Agreement to be in 
the .form of a chanqe order, aiqned l,y both parties and 
aimilar in toriu to the ohan9e order shown in this 
Attachment. 

Change orders shall become attached ":o and part of the 
Aqreement under the terns of the Aqreement with changes 
aa stipulated on the change order 8nd shall not release 
the CONTRACTOR fro• any other terms or conditions that 
apply and are a part ot the Agreement. 

End of Attachment C 
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DEPARTMENT OF NATURAL RESOURCES 
DMSION OF OIL, GAS AND MINING 
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S.. IA!le Oly. UW. IM 1 I0-1203 
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Mr . Paul Skabelund 
Uinta National Forest 
88 West 100 North 
Provo, Utah 84601 

Dear Mr . Skabelund: 

January 20, 1993 

UINTANArtGNAI fOREST 

J;\tf 2 5 1SS3 
cc: J::>--z_ 

Re: American Fork Mine Site Analyses and Reclamati on 
Recommendations 

Enclosed please find one bound original and one unbound copy 
of Lidstone ' Anderson's American Fork Hydrology and water 
QUality Study. The report, in addition to supplementing the 
earlier water quality work of Merritt, examines the geochemistry 
of the area, identifies biological, geochemical, and hydrological 
controls at each site, and develops mitigation alternatives and 
reco111JDendations. The report also acknowledges a need for further 
data collection and analysis. Below I have attempted to 
sUJlllllarize the salient issues in the report. 

ABXOTXC AllI> BXO'l'XC ~AC'l'ORS 

Two abiotic factors, geological and hydrological, are 
operating to reduce the severity of the off site impacts of the 
Pacific Mine, mines in Mary Ellen Gulch, and the Lower Bog Mine: 
1) high buffering capacity due to a host rock rich in carbonates; 
and 2) high dilution ratios, up to 33:1 at the Lower Bog Mine. 
These factors result in a change in pH values measured at the 
aine portals and downstream of 5.1 to 7.52 at the Lower Bog Mine, 
6 . 5 to 8.02 at the Pacific Mine, and 6 . 95 to 7.95 at Mary Ellen 
Gulch. 

The beaver pond at the Pacific mine appears to play a 
significant biotic role in removing trace elements from the 
portal effluent, specifically, zinc, cadmium, and lead. The 
effect iveness of the beaver pond clearly identifies its potenti al 
role in any reclamation dctivity undertaken at the Pacific Mine 

lllTXGATXOK ALTBRJIAT:IVES 

Pacific Kine 

Baaed on the analysis of the data collected, reclamation at 
the Pacific mine is t he highest priority. Two sources of 
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These problems could be addressed in two or three phases. Phase 
one would route all portal drainage off the tailings pile and via 
a riprap ditch into the benver pond . . Phase two would isolate, 
recontour and treat, topsoil , and revegetate the tailings dumps. 
A third phase would develop a wetland above the beaver dam to 
provide additional treatment to the portal effluent if water 
sampling after completion of phase one indicated a decrease in 
the ability of the beaver pond to treat the portal discharge 
adequately. 

Lower Boq Kine 

Due~to the inaccessibility of the Lower Bog mine, the 
limited magnitude of the problem it presents, and the high 
dilution ratio (33:1), no reclamation action is recol!llllended. 

Kary Bll•n Gulch Hin•• 

~suite of problems exist at the Mary Ellen Gulch site 
ranging from trace metal contamination in the creek to active 
mining exploration in the Belorophan mine and at the Yankee 
dumps. Samples taken in Mary ·Ellen Creek identified 
contamination but an insufficient number of samples were 
collected to fully characterize the source. The sample 
identified as AF#7 taken from the most northerly portal on the 
mine bench did not show elevated metals except for zinc, 
suggesting some other source of contamination exists. This could 
possibly be from the tailings piles or the mining activity 
occurring at the Belorophan mine. The Utah Division of Oil, Gas 
and Mining's Minerals Program issued a Small Mining Operations 
permit for the "Yankee Project" in August of 1992, after we 
noticed mining activity taking place while sampling in the area. 
The operator, James Warr, was advised by DOGM's Minerals Program 
in a July 27, 1992 letter of the following issues: l) that the 
Forest Service was very concerned about any off site impacts to 
Mary Ellen Creek and surrounding areas; 2) that if old workings 
were developed a UPDES permit would be required from the Division 
of Water Quality; and 3) that the mine dumps bad been placed on 
the CERCLIS list and that the operators might be responsible for 
soae expensive CERCLA cleanup. 

Due to the complek~ty of the situation at the Mary Ellen 
Gulch site, further study is warranted to identify the specific 
source(s) of contamination and allow for some resolution to occur 
with regards to the mining activity prior to developing 
reclamation alternatives for this site. 
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Killer Rill Tailinqa 

Water sampling was not performed at this site. No portal 
discharge is occurring, and the adverse ef!ects are more a result 
of erosive conditions along the toe of the pile during high water 
stream flows. Tailings samples taken by the Forest service and 
analyzed by Utah State University Soil Testing Laboratory for 
crop production/vegetation success are within the range for plant 
establishment and growth. Revegetation, however, does not remedy 
the problem that the location of the tailings presents to the 
North Fork ot American Fork. Based on the rather small areal 
extent of the tailings pile and the ease ot access, removal may 
be the best alternative. 

Utilizing the tailings as road surface material may be an 
effective form of disposal. However, the following precautions 
are warranted. Testing for total soluble metals is recommended. 
Soluble metals leaving road surf aces during rain storms or as 
snowmelt could be problematic and affect off site areas. 
Spreading the tailings out over a large area (i.e. roadway) would 
also increase the oxidation rate by increasing the surf ace area 
of the tailings, as opposed to keeping the tailings confined as a 
single deep pile. Tailings should be mixed with locally obtained 
limestone material prior to placement as road surface. This 
would continue to buffer the tailings material once in place on 
the road surface. Finally, any road sites selected for tailings 
placement should be situated away from water courses. 

Using the report's recommendations for the Pacific mine, I 
will develop construction costs for the work phases. After you 
have had time to review the report we can arrange tor a meeting 
to discuss the report and the direction the Forest Service wishes 
to take in addressing the reclamation at these sites. 

MRM 
Enclosures 
WP.Skabelun.Let 

Mark Mesch 
Reclamation Specialist 
Abandoned Mine Reclamation Program 
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PART IV 

Sample Results From Water, Soil, and Tailings 
at the 

Pacific Mine, Mary Ellen Gulch Mine and the Lower Bog Mine 
(cronological order) 
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TABLE 2.14. 2 

NUMERIC CRITERIA FOR AQUATIC WILDLIFE 

Pac-ametel" Aquatic Wildlife 
( ~A-:. 38 JC JD 

PHYSICAL 

TOTAL DISSOLVED CASES (1) ( 1) 
DISSOLVED OXYCEM (HG/ L) ( 2) 

30 DAY AV!RAGE 6 . 5 5 . 5 5. 0 5. 0 
7 OAl!' AVERAGE 9 . 5 / 5 . 0 6 .0/4 . 0 
l DAY AV!RAGE 8 . 0 / 4.0 5.013 . 0 3 . 0 3 . 0 

KAX. TEMPERATURE (C) 20 27 27 
KAX . TEKP!RATURE CHAHGE (C) 2 4 4 

pH {RANCE) 6 . 5- 9.0 6.5-9 . 0 6 .5-9.0 6. 5- 9 . 0 
TURBIDITY INCREASE {NTU) 10 10 15 15 

METALS (3) 
{ACID SOLUBLE, UC/L) (4) 

ARSENIC {TllVALKlfT) 

\ 4 DAY AVERAGE 190 190 190 190 
l HOUR AVERAGE 360 360 36Q 360 

CADMIUM (5) 
4 DAY AVERAGE 1.1 1.1 1.1 1.1 
l HOUR AV!RACE t 3.9 3.9 3 . 9 3.9 

CHROMIUM {HEXAVALEWT) 
4 DAY AVERACI 11 11 11 11 
1 HOUR AV!RAGE 16 16 16 16 

CHP.OHIUH {TRIVALEWT) (5) 
4 DAY AVERAGE 210 210 210 210 
1 HOUR AVIRAGE 1700 1700 1700 1700 

COPPER (5) 
4 DAY AVEKAGE 12 12 12 
l HOUR AVERAGE 18 18 18 18 

CYAJIIDE (FREE) 
4 DAY AVERAGE 5 . 2 5.2 5 . 2 
l HOUR AVIRACE 22 22 22 22 

tROlr (KAXIHUK) 1000 1000 1000 1000 
LEAD (5) 

4 DAY AVERAGE 3.2 I 3.2 3.2 3 . 2 
l HOUR AVIRACE 82 82 82 82 

43 
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TABLE 2 . 14.2, CONTINUED 

Parameter Aquadc Wildlife 
3A 38 JC 30 

METALS (CONTINUED) 
(ACID SOLUBLE, UC/L) 

MERCURY 
4 DAY AVERAGE 0.012 0.012 0.012 0.012 
1 HOUR AVERACE 2.4 2.4 2.4 2.4 

NICKEL (5) 
4 DAY AVERAGE 160 160 160 160 
l HOUR AVERAGE 1400 1400 1400 1400 

SELENIUM 
'°' DAY AVERAGE 5.0 5.0 5.0 5.0 
l HOUR AVER.A.CE 20 20 20 20 

SILVER 
4 DAY AVERAGE 0.12 0.12 0.12 
1 HOUR AVER.A.CE (5) 4.1 4 .1 4.1 4. l 

ZIHC (5) 
4 DAY AVER.A.CE .. 110 ' llO 110 110 
1 HOUR AVERAGE 120 : 120 120 120 

INORCANICS 
~ (HC/L) (3) 

AMMONIA AS tl (Utl-IOHIZED) (6) 
4 DAY AVERAGE (6a) (6a) 
l HOUR AVERAGE (6b) (6b) (6b) (6b) 

CHLORINE (TOTAL RESIDU.AL) ( 7) 

4 DAY AVER.A.CE 0.011 0.011 
l HOUR AVER.A.CE 0.019 0.019 0.2 (8) 

HYDROGEN SULFIDE 
(UllDISSOCIA'l'ED, MAX. UC/I.) 2.0 2.0 2.0 2.0 
PHENOL (KALtKUH) 0.01 0.01 0.01 0.01 

' ' 
\ 

RADIOLOGICAL 
(MAXIMUM pCi/L) 

CROSS ALPHA (9) 15 15 15 15 
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SOIL SAMPLE INFORMATION SHEET 
A & L MID WEST AGRICULTURAL LABORATORIES, INC. 
13611 'B' STREET• OMAHA. NEBRASKA 68144 e (4021334-7770 

-~. . . co~y TO . .. -. 

N 

.P/:.b-rt1V~ j,./.i . ZIP_gftl6 ZIP 

.... PHONE 1¥'o/ J ? fl~ -
ZIP 

Q GRAPHICS 1$1.00 PER SAMPLE> 0 CROP PLUS 151 .00 PER REPORTI s 095854 s 
SAMf1L6 THT PACKAGC8 - INDIVIDUAi. ANAl.Y•t• 

i 1•11.l:t • ..,. ', I :JI =-•:a I ;11---..""1 ::( 11~= ::(• I' t.'ili '.I :t• ,·,1.• 1: '!' ., 1.•1-: . , ·1=-· 
:wMmm flAl'lllAllO I MIClll*lmlllln I~ . - 11111:1.: '''·'' •t-t · 1 'I~- I l.a•I "·••:a••:t• CHARJ.CTEqS ,,. • ,. , I I ·l•• -:•a:r .. -. ... c.• C*"':"....- '.l:t• H l , ' ] , .... t'~.:<I. ,!l lrt=lll."I• 

! I ~ .. ,." ...... 'flCLOHAUI Nl'YtOUI u-.1.J HIV YLA 
,_ ... 

fflntLQ.1.8 f.HrUl• ,_ ·-v 12205 "". ,. _, ____ / x x I v • , •• o, 1··· .. s=-~= ·-
REMARKS: A"'I Gr•u.rt.J Gve.::r 

xllil I 
I I I I I I c. ....... , ........ ..... -.u .. -- ........ ._ ... .... &..··---:~~. ,_..... 

122136 
,..__ - --.!!"!' ___ _;_ , ..... :,.... •• • ,.... 1··· 8=:-,g= 

---- . 
REMARKS:A#'-' A-vnu,_.d Gvt!f!,v---- , 
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• r·· .. 8=:..t8:= - REMARKS~ 6ro~ GveY-~ 

I I I I I I .....,,.u ..... .... ..._ -- ....V.Yl& 
...... ""°l&JZH UNU 

._ ·-..... .._. ___ '/. !<- [V' ... 12280 • 1 ···· 1··· 8::..8:= .. 

._,. •• '!:R 

.. =g.~ 

,-..,.-~St 

..=s.~ 

1--..,r•H•O -" 
..=s•~ 

_..., ... 2 

.--w::g·~ ~1~ 
REMARKS: AH/; ~-,.,o~ t::v~--r 

..... ft ...... ---- -- """· TL& - .... JU&n._.. ~' ·- ,_._,_".!!2 ....... -· 1···· , ... • ----- .. g=:..g:::;;: ..=s~-a -. REMARKS: 

:MARKS: "'H--,./ ~ - _ /. -1: 2,, ~ /11 c- ,_:. - //,;. ' ...-f,~- >=:'~~ - f:-..,7 .L",, ~ £.1- ,H~ ~~f:../_ r'°Zh~•- -... 
~,.=ii ze-..z::: ~~-1- " , - \... ..J ./ 

~7- ,...., /1_ 

: IO• OF nSTS: s • SUlir Sognatura Of s.mper /,JJ#i/ a~ fit/ 
\ °'11enic ,...tt81", Hlllneted mrogen reiellM, ~ IP1, P2l pota111um.1NQnHIUlll, celcium. Miii PH. NltorbufferpH. Zn • z.nc 

hydfogen, ucNlnge C8j111Clty. Pllf'C811t bHe Ntur11~ Mn -~ .. o.u 5ernp1es Shipped D ~ / o 9 / JT <" 
.. --c"JI ,., 

l SerTta " 1 A acept 9Ddium boc8ttlonllta P 1n piece of P2. Fe •Iron 
! SoUlle Hit beet• lltne •nd •odolm ""' l'I c 1A 1 c:heclt 1 A or 1 _, l . / 

I 
I 
I 

l 
f 
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• INVOICE 
UTAH STATE DEPARTMENT OF HEALTH 

Office of Administrative Services 
Bureau of Finance 

P.O. Sox 16700 
Salt Lake City, Utah 84116-0700 

~S. DEPARTMENT OF AGRICULTURE 
NATIONAL FINANCE CENTER Date: September 1, 1988 

PO BOX 60075 
~ ORLEANS LOUISIANA 70160 _J 

Reference: 

QUANTITY DESCRIPTION PRICE 

LABORATORY TESTS PERFORMED: 

7 ea. Water-S04, T HDNS, T ALK, TDS, Metals $95.00 

1 ea. Water-SO~, T HDNS, As, Pb, T ALIC, TDS, C!i, Zn 65.00 

l ea. Water-T ALK, As, Cu, Hg, TDS, Cd, Pb, Zn 75.00 

1 ea. Water-S04, T HDNS, As, Cu, Zn, T ALIC, TDS, Cd, Pb 75.00 
l ea. Water-As, Cd, Cu, Zn, Pb 45.00 

" Laboratory Is 8803932-8803942 

TOTAL AKJUNT DUE 
PLEASE RETURN DUPLICATE COPY OF INVOICE Wint REMITTANCE. 

2815-2475-AJOJOO 

COPY .. 

013860 

AMOUNT 

$665.00 

65.00 

75.00 

75.00 
45.00 

$925.00 



· 6fS/OtJn1. ll:B 

NOR l'H 
U!N l'A 
88 w 
PIWVO 

t.nv ironmc11l.1.1l Chem.LG try 

f-ORK AMENlCAN ~ONK ABOUt. uo~ MlNE 
NA I lONAL ~Ol<U»t 
100 N 

UI 84603 

UfAH SIAlt. H£RLIH LRUONAIONY 
t.nvironmental Chemistry Analysiu l<eport 

Uescription: 
~ite 10: 

NON rH i:-·oNK AMt::NlCAN ~uNK llllOUt. UOG M1Nt. 
~ource : 00 

Cost Code: .:J~OB 
Lab Number : 880393'l fype: 04 

88/0'l/20 rime: 10:2!:> 
Uate of Review and QA Udlidation 

Sa1nple Oate: 
rot. Cations: 

T.2J:... Anions: 
' 'd ·1 otal: 

41 
8.:J me/1 Cations: 

124 me/l Anions: 

La!;2or~tor!il Anal!ises 

Sulfate 29 mg/l 
L Hardns. 11!>.1 mg/l 
r-Arsenic < 1.0 ug/l 
I-Cadmium <1 ug/l 
r-Copper <20.0 ug/l 
·1-Lead <~ .0 ug/l 
Mercury (0.2 ug/l 
·1-!:>i1uer <2.0 ug/l 

lnorgan1c Neview: 88/08/22 
Organic l<eview: 

2.4 l<dd1ochem1stry Neview: 
2.4 Microbiology Hev1ew; 

rot. Alk. 91 ing I 1 
., u~ i.i 180(; 128 mg/l 
r-Harium u. 0 .:J'l mg/1 
l-Chromium < !>. 0 ug/1 
r-1ron 0. lb mg/ l 
1-Mirngdnes 24.0 ug/1 

·1-~e.1.enium (U.~ ug/l 
·1-L.inc 28.0 ug/1 



01 ' 
R-OnTE/SAMPLE- NUMBER . : [-#I J 

UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROCRAM .lt:i. Z 7 G3 0 U 3 9 3 ~ 

M~RING RUN : [ J 

STORET:[ J SOURCE : [ ] ) USE:[ ) r.osr CODE:[ 

DESCRIPTION: ( Nrr"fl. For-f:' .,4"1<..l""ic~ ;;.rL c..h"v<- Bo(} M7n t9 ) 

COLLECTOR: [p] (J\J [()] (L] [ ) [HJ [ ) [!>) [k) [A) l~] [E] [L] [lJ] [tJ] [DJ ( ) [ ) [ ] ( ) 

DATE: (9) (8] [<J) (7) (z.) (0) 
Y Y M M 0 0 

TIME:[l][O)[~)[s-J 

TEMPERATURE: 
pH: 
0.0.: 
SP .CONO.: 
SP. GRAVITY: 
TRANSPARENCY: 

(1 J[o]. (OJ 
( J[b).[7] 
(]().(] 

. [J[J[)[)(J[] 
[].[)[)[] 

()[).[] 

FIELD TESTS 

C02: 
DEPTH : 
Cl RESIO. : 
FLOW (MGO): 
FLOW (GPM): 
FLOW (CFS): 

TYPE: ( )( ) 

[)[][][] 
[ ][ )[ ]( ] . (] 

(].[]() 
(].[](] 

[ ][ )( ]( ).[) 
[ )[ ][ ][ ]( ][ ]( ).[] 

SAMPLE BOTTLES NEEDED 

CH"~TRY:[h TDs,-r-ALJ<., 1-l12.Df'-.lS! 5oL/ 
..._.... 

NtfTH!Nf& ! (?) 

tlE~D COMMENTS: TAKE FLOW , .. 
~r 

> 

) 



lnvironm~nta! ChemJstry 
88/08/24! ll:H . 

AlH I O~ LOWl:W IWG MHJl: ~ ;I/ L 
UlN I A NA I lONAL t-0Rt.~ I' 
aa w 100 N 
l'IWVU U l 8tH>U3 

U'IAH SIA.II: HlALIH LAHURAIUHY 
t.nv1ronmenta! Chemistry Analysis Meport 

!Jescription: AUI 'I O~ LOWt.W HOG MlNl 
Site 10: 
Cost Code: 

Source: 00 
j~Qtf 

J lW Page 

Lab Number : 880:J!l4~ lype: 04 
88/0'l/20 lime: ll:3S 

Uate of l<eview ~nd QA Validation 
Sample Oate: 
lot. Cations : 
· ·-. Anions: 

.d ·1 ota!: 

----
me/1 Critions: 
me/l Anions: 

Ldboratory Andlyses 

r-Arsenic 
I-Lead 

LO ug/ 1 
~.o ug/1 

Inorgdnic Meview : b8/08/22 
Organic kev"iew: 
Rddiochem1stry Meview: 
Microbiology keview : 

l-Cadmiurn 
r-Zinc 
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UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM 

f,.-.,.ORING RUN: [ J 

R-DATE/SflMPLE-NUMBER. : ( :/;/:.. z. 

STORF.T: [ ] SOURCE:[ ) COUNTY:[ ] LISE: [ ] COST CODE: [ ] 

DESCRIPTION: [ AD 1,- 0 F LO we..,:;.. BO 6- MINE J 

COLLECTOR: fP] [A][£)] (i..,] ( ] (rf] [ ] (5] (k] fA] (E>] (E] (l.] [t)] W] [DJ [ ] ( ] [ ] [ ] 

DATE: (0)( SJ[ o][7 ][z..][o] TIME: [I ](I ][3][S] TYPE:[ J[ ] 
y y M M D D 

FIELD TESTS 

TEMPERATURE: [OJ(~] . (OJ C02: [ )[ ]( ]( ] 
pH: [ J (S''] . [2..] DEPTH: ( ][ ]( ]( ].( ] 
o.o.: ( ]( ].[ ] Cl RESIO.: [ ].[ ]( ] 
SP.CONO.: ( ]( ](][][][] FLOW (MGD): [].()[ ] 
SP. GRAVITY: ( ).(](][] FLOW (GPM): [ )[ ]( ][ ].( ) 
TRANSPARENCY: []().[] FLOW (CFS): [ ]( ]( ][ ][ ][ ][ ].[ ] 

Nl:HRlENTS: (? ]• 

~ TOTAL METALS:[~) I}<-;/ c DI p;5,., 2 N 

FIELD COMMENTS: TAKE FLOW 1-~· = c.J'iJfl 

J 
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8~100 12 2 i1 : n 
tnv Lrornnentdi Chem i s try 

NO~ IH 
UlNIA 
tHl W 
l'l<OUO 

I-ORK AMl~lCAN ~ORK UlLOW LOWlR uu~ MlNl 
Nfl I lONAL 1-0IH.S I 
lOU N 

UI 8460:! 

UIAH ~llHl lli::ALIH LAllORHIOR'f 
Enuironment~l Chemistry Analysis Report 

Uescription: NORl"H fORK AMlRlCAN ~ORK lllLOW LOWlR BO~ MINl 
Source: 00 Site lU: 

t:oat Code: 350ll 
Lab Number: 8803933 lype: 04 

88/0'l /20 I ime: 11: 50 
Uate ot Review and QA Vaiidalion 

Sample Oate: 
·rot. Cations: 
,.--... Anions: 
( J lotal: 

Labor a toq_ Anal 

Sult ate 
I. Hardns. 
·r-Ars enic 
l-Lead 

3~ 
'l4 me/1 Cations: 

109 me/l Anions: 

ses 

H mg/1 
96.9 mg/l 
2.5 ug/1 

<~.o ug/1 

inorganic Review: 88/0H/2~ 
Organic Review: 

2.0 Radiochemistry Review: 
L.1 Microbiology Review: 

lot. fHk. n mg/1 
IUS@ l IJOC.: !LO mg/l 
1-Cddtnium l ug/1 
I-Zinc '/'/. 0 ug/1 



lj'/j 1ua In 11 : B 
lnv1ronmentdl Chum1sLry 

NORl'H 
UlNrA 
88 w 
fJIWVO 

tORK AMtRlCAN tURK RlVtR ABOVl PAClt!C 
NAT10NAL tOkl:.SI 
100 "' . 

UlAH !:i I A \"t HUll I H UHlOIHl I ORY 
l:.nvironmental Cheniistry An<ilysis keport 

t>escription: NORl"H tORK AMtRICAN tORK R!V~R AUOVt PACltlC 
Source: 00 Site lU : 

Cost Code: ~SOB 

JUU l'etg 

Lc.b Number: 
!:iample Oate: 
lot. Cations: 
~· Anions: 

1d Tcta1: 

lHW39B l"ype : 04 
88/0'l/20 lime: 14 : 0~ 

Oate ot keview and QA Validation 

l,,a!2orator11 

Sulfate ., . Hardns. 
I-Arsenic 
T-Cadmium 
!'-Copper 
I-Lead 
Mercury 
T-Si!ver 

42 
80 me/l Cations: 

122 me/1 Anions: 

Ana111ses 

18 mg/l 
120.9 mg/1 

1. 0 ug/l 
<1 ug/1 

<20.0 ug/1 
<~. 0 ug/l 
<0.2 ug/1 
<2 . 0 ug/l 

Llwr·ganic Revl.ew: 88/08/<!2 
Organic keview: 

2.5 Radiochemistry Review: 
2 . 4 Microbiology keview: 

rot. Hlk. 104 111g/ l 
IU~ ~ 180(; BO mg/! 
l-Udr1um 0.044 mg 11\ 
·1-Chromium <~ .0 ug/1 
1-lron O.OB mg/l 
·1-Manganes <~. 0 ug/1 
1-!:ielenium <O.~ ug/l 
·1-Linc <20.0 ug/l 
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R-DnTE/SAMPLE-NUMBER . : [.# '5 A-

UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM 

I_ I ·, I . . I !"• 3 9 3 9 
• l ' •• l ',,.J 

~~ORING RUN : ( . J 

STOUT : ( J SOURCE : [ J COUNTY · [ J USE : [.] COST CODE:[ J 

DESCRIPTION : (J\/1Y-i-4 ~ft_ Alf-f~r"'ic~ Fovk R1vt;y,466Ve P~i.ffc M."'it~) 
COl.LECTOR : [P][A][u )(L)( H/IH J [5](X) (A) (8J[G")(L)(u](1\JJ (DJ( ]( J[ )( J 

OATE:(0J(8J(O)(?J[Z.](o) 
Y Y M M D 0 

TIME: [I](~) (o] (::.j TYPE:[ J[] 

FIELD TESTS 

TEMPERATURE: [ J )(c;). (O] C02: (](](]( 
pH: C H'J. [7J DEPTH: [ ][ ][ ]( ) . [ 
0.0.: [](].[.] Cl RESID.: [ ] . [ ]( 
SP.CONO.: [ )( )(][)[][) FLOW (MGO): [ ] . ( )( 
SP. GRAVITY: [ ].[](][] FLO~J (GPM): [ ][ ][ ][ ].[ 
TRANSPARENCY: [](].[] FLOW (CFS): [ ][ ][ ][ ]( ]( ]( ] . [ 

SAMPLE BOTTLES NEEDED 

FIELD COMMENTS: TAKE FLOW _J~""f c . I 0 I v.J;d-1/ . c ~-. '> I 

' 

) 
] 
]. 
] 
] 
] 



. . 
~nuironmcntal Chemistry 

8610611~ ll : B 

PHCl~lC..: MlNI:. -M~lN ADll 
UlNlA NAflONAL fOHtSI 
H6 W !OU N 
PHOVU ur U460:i 

U'£AH SIAll:. Hl:.AL"IH LAUUl<fllUl<Y 
Environmental Chemistry Analysis t<eport 

IJescription: PAC..:H 1C MINI:. -MAlN AIJU 
Site l.0: 
Gost C..:ode: 

Source: 00 
3 !>01:1 

JUO Page 

Lab Number: 660394'/ ·1 ype: 04 Uate of l<f!view and QA Validation 
Sample Oate: 
I ot. C..:ations: 
r~ Anions: 
c J ·1 otal: 

... 

88/0"//:.!0 Time: 

me/1 Cations: 
me/l Anions: 

Laboratory Analyses 

· !'-Arsenic 
I-topper 
Mercury 

20.0 ug/l 
,42.,0 .ug/l ~ 

<0.2 ug/l 

inorganic ~~view: 88/08/22 
Organic l<eview: 
Rddiochemistry Review: 
Microbiology l<eview: 

T-Cadmiurn 
T-Lead 
T-Linc; 



R-DATE/SAMPLE-NUMBER.: ( #t/-' (Jl 

UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM 

l~ORING RUN : ( ) 

STORET : ( ) SOURCE : [ ) COUNTY : ( ) 

DESCRIPTION:('PM:.1P/ c- 111/J€-);f41N Al>1T 

USE : ( ) 

'' " f·~· ~ 0 47 " 1 I' ~:0 0.;u 

COST CODE : [ ) 

J 

COLLECTOR : [p] [A] [v] (<...J ( ) (HJ ( ) (5) (kJ [A) C-"J [€) [L-) (U) [NJ [DJ [ J ( ) ( ) ( ) 

DATE: (8) (SJ (OJ (7 J (2) (OJ 
Y Y M M D D 

TIME:(')(](]( ] TYPE: ( ]( ] 

FIELD TESTS 

TEMPERATURE: ( )[7).(0J C02: [](][]( J 
pH: ( ) (<OJ . (SJ DEPTH: ( ]( )[ )[ J.( J 
D.O.: (]().() Cl RES IO.: [].[)[] 
SP.COND.: ( ]( J[)[J[J[J FLOW (MGO): (J.[][] 
SP. GRAVITY: [ ].[][][] FLOW (GPM): ( ][ ][][).[) 
TRANSPARENCY: [)[).(] FLOW (CFS): ( ][ )[ )[ ][ ](](].[] 

SAMPLE BOTTLES NEEDED 

.--..... 
C :STRY: 

MU'RHNT. [?] 

I TOTAL METALS: ctJ As/ c (JI Cu/ yg,, 1-J ~ J 2 /\.) 

FIELD COMMENTS: TAKE FLOW ,) u...- f ;::O 4-' . W ;&_ tk ... I +-f 'De p.f-h.. :o: • I~ 1 

) 



l:.nvironmental Chem1alry 

l'ACH!C M.LNI:. N.W . l'Ol<IAL 5;:;f., #S" 
Ull'Jl'A NA I !Or.JAL 1-0l<t.l:i I 
88 W 100 N 
l'IWVO U I 84<>0:3 

u fAH S'I A IL llUIL 111 u1uo1rn 101\Y 
t.nv1ronmentttl Chemistr·y f.ln,dysu l<cport 

Uescr:i.ption: 
$ite 10: 
Lost Code: 
Lab Number : 
$ttmple Oate: 
lot. Cations: 

)At._. Am.ans: 
ld Iota!: 

l'ACl~lC MlNI:. N.W.l'OklAL 
$ource: UO 

3!:10~ 

8803!:143 
88101 no 

lype: U4 
I ime : l :3 : uu 

me/1 Ccltions: 
rne/l Anions: 

Laboratory Analyses 

I-Arsenic 2.U ug/l 

I 
I 

I 

Uate of l<eview .ir1d (.IA Vrtl.iddt;,ion 
lnorganic Neview: U8/08/22 
Organic l<eview: 
l<adiochemistry Nevtew: 
Microbiology l<eview: 

f-Lead <~.o ug/l 



R-DATE/SAMPLE-NUMBER. : (-# S- . ' ~ '= 

3 
] 

. l :1 { 1 ~ Hl CJ ~ 9 4 
UT~H STATE WATER QUALITY SYSTEM 

MONITORING RUN PROGRAM 

M'~ORING RUN : ( ) 

STORF.T: [ ) SOURCE:[ ] COUNTY:[ ) 

DESCRIPTION : [ --:P.1t-c1 F1 C- MING' - IJ /,;o.) /1otc:.rAL 

USE:[ J COST CODE: ( ] 

J 

COLLECTOR:[p)(A](U](L..)[ ][~]( )[~J(k)[AJ[B][E][L.)[u](}J)[b)[ ][ ][ )[ ] 

DA TE : [lf][S] [ 0)(7)(1.,J (0) 
Y Y M M D 0 

TEMPERATURE : 
pH: 
0.0.: 

TIME : [l)(J][O][o] 

FIELD TESTS 
I 
[~ CoJ. Col C02: 
[](] . [) DEPTH: 
[](] . [] Cl RESID. : 

SP .COND.: [ ]( ][ ][ ][ ]( ] FLOW (MGO): 
SP. GRAVITY : [ ].[](][] FLOW (GPM) : 
TRANSPARENCY : [][).[] FLOW (CFS) : 

TYPE: [ ]( ] 

(]()[]() 
[ )[ )[ ]( ] . (] 

[ ] . [ )[ ] 
( ] . [ ]( ] 

[ ][ ]( )[ ].[] 
[ ][ ][ ][ ][ ](][].[) 

SAMPLE BOTTLES NEEDED 



• 
8ll/0!!124? ll : H 

l.nvironrnontcal C.:heutiutry 

.,ACH IC MINI:. (.l:.N 11:.k 0 .. ·1 Al UNG!:> sc:..f:L # k 
UlNl'A NAllONAL .. OMtSI 
UU W 100 N 
PIWVU U I ll4603 

OescrJ.ption . 
Si.te LI): 
<.oat Code: 

Ul'AH !::illlll:. HEALIH LAUOl<l\101-<Y 
tnv1ronrnenr.~ I Clrnm·.16 u·y Hndlynls t<eporl 

.,(ltH lC Ml NI:. tl:.N 11:.k 0.. 1 IHllNG!::i 
~ource: UO 

3~0~ 

JUU i>aoe 

Lcab Number : 8803944 I ype: 04 Uate of l<eview and _ _9(L_yc.tl ·i dat] 'll! 
Sample Oate: 
I ot. Cations: 
r~. Anions: 
• 'd ·1 otal. 

llU/07 /20 I ime: 13: 10 

rne/l Cations: 
me/l Anions: 

Laboratory Analyses 

'!'-Arsenic 
·1-<.opper 
r-linc 

13.0ug/l 
30 .0 ug/ 11 

10'01.r:o: ug/ i.1 

Lnorganic Meview: Ull/Oll/22 
Organic l<eview: 
~adlochemi~Lry Meview: 
Microbiology ~eview: 

I-Cadmium 
I-Lead 

. .i~U~ugl.l' 
l I~. 0 ug f.l 



R-DnTE/SAMPLE-NUMOt~ . : l~ 

utAH STnTE WATER QUOLITY SYSTEM 
MONITORING RUN PROGRAM 

, . ti03944 

~TO RING RUN ; ( J 

STORET : [ ] SOURCE : ( ] COUNTY : ( ] USE : [] COST COOF. : [ 

DESCRIPTION: ( 'f'a.c.; ...C:-c .M ,·,., \t - lLe~r ~ {al/,-n1.s J 

COLLECTOR: [p] [A] (VJ [L] [ ] [H] ( ] [S] [I<] [I+] [b] [IE] (t-] (c.J) £:1-1) [DJ [ ] [ ) [ ] [ ] 

DATE: [8] [8] [O] (7) (2.] (o] TIME:[1)(3](t](O] 
Y Y M M D D 

TEMPERATURE : 
pH : 
0.0 .: 
SP .COND.: 
SP. GRAVITY: 
TRANSPARENCY : 

[Z] (OJ . [o] 
( ]((.). (7) 
[]().[) 

()(]()[](](] 
[) .[ )[][) 

(](].() 

FIELD TESTS 

C02: 
DEPTH: 
Cl RESID. : 
FLOW (MGD): 
FLOW (GPM): 
FLOW (CFS): 

TYPE: [ )[ ] 

[]()[)[] 
[ )[ )[ )[ ).[] 

(1.()() 
().()[) 

( ]( ]( ][ ].(] 
[ ]( ]( )[ ]( )[ )[ ).[) 

SAMPLE BOTTLES NEEDED 

---(' :STRY: 

Nl>ff Iffff . (7 ] 
:t 

TOTAL METALS: 

J 

FI ELD COMMENTS: T __ A __ K_,E........_F .... L=OW=-----------------------

J 



Environmental Che mistry 
88 /06 /2L 11 : ) 3 

l'ACH lC MlNt A I LOWt~ 1:.0GI:. OI- I A.LUNGS 
UlNlA NAllONAL ~ O~l:.SI 
Utl W 100 N 
l'IWVU U I 84603 

U !"IHI SI A 11: lll:-.AL 111 UHIO~A I U~'f 
lnv1ronrnental Chemi s try Analysis ~eport 

Oes er lption : PAC ff !C M1Nt. A'I LOWt~ t.L>Gl OF rAiUNGS 
Source : 00 Site !U: 

Cost Code: 3!JOS 

J lfO I' age 

Lab Number : ll80.:1946 ·1ype : 04 
tltl/0 '//10 l'ime : 14 . l~ 

Uate of ~ev1ew ;:ind (J~l Ualiddtion 
Sample Oate : 
lot . Cations : 
,._ An.tons : 

.d lotal : 
"-""' 

me/l Cati ons : 
me/1 Anions : 

l.aboratory Analvees 

!'-Arsenic 
r-<.:opper 
Mercury 

21 . 0 ug/1 
/0.0. ug/l l 
0 . 29 ug/l i 

inorganic ~ev1ew : tlU/OU/21 
Organ:Lc ~eview: 
~cld1oche1ni~try i<ev1ew : 
Microbiology ~eview : 

l-Cadrnium 
·1-Lead 
I-Linc 

9 ug / l , 
8~0°'.'0 ug/l' 

1000.0 ug/l 



01 
R-OATE/SAMP I. E-NUMBE R. : [ 1'i 1 

. r ·, i c~ 0 0 ~ 9 4 6 
UTAH STATE wnTER QUALITY SYSTEM 

"90NITORING RUN PROGRAM 

~JITORING RUN : [ ] 

STORET : [ J SOURCE : [ ] COUNTY:( ] USE : [ ] COST CODE: [ ] 

DESCRIPTION • ( ?AcJftc. l'V'\.;..;e 11'1 l-Ov..,(:-(2-{;;;-J)(.-,c c.i=" /}':JU-•\.:.."!_';> ) 

COLLECTOR : [p]fi1)[U)[L)[ ](J../][ ](S][X'J(A][4](E'J(L](V]f)'J][.D)[ ][ )[ )[ ] 

DATE: (8) [8] [O) (7) (2..) [O] 
Y Y M M D D 

TEMPERATURE: 
pH : 
0 .0.: 

(2) (0). (0) 
( )[b]. [7] 
[][].(] 

~ SP. CONO. : ( ][ )[ ][ )[ ]( ] 
SP. GRAVITY: [ ] .[ ]( ]( ) 
TRANSPARENCY : (][].(] 

TYPE : [ ][ ] 

FIELD TESTS 

C02: (][][]( 
DEPTH : ( )[ ]( ][ ].[ 
Cl RES ID. : [ ].( ][ 
FLOW (MGD): [ ].( ][ 
FLOW (GPM): ( ][ ][ ]( ].( 
FLOW (CFS): ( ]( ][ ][ ][ ][ ][ ].[ 

SAMPLE BOTTLES NEEDED 

~ 
_ _ MISTRY : 

I NtfTltf ENT . [ 7] 

TOTAL META Ls: c/J A 5 /CD/° c G1 µ 'i3J J..J01 2 A.f 

] 
] 
] 
] 
] 
] 

FIELD COMMENTS: TAKE FLOW J wwp :- ... o;; I l>e..t+h :: . ~ 5 ( t.J;clfh = z~ 76' 



NOHIH 
U.iNIA 
1313 w 
l'HOVO 

lnvironmcnta l ChcmLatry 

1-0HK AMtHlCAN H.iVl:.H UtlOW PAC.ifIC MlNI:. 
NA I J.ONAL rOIH.81 
100 N 

Ul 8460j 

UlAH SIAll:. Hl:.ALIH LAUOHntORY 
l:.nvironmental Chemistry Analysis Heport 

Oescription: NOH'l'H fORK AMU< lCAN HlVl:.R Ut:LOW PACH' H.: MlNI:: 
Site lU: 
Cost Code: 
Lab Number: 
Sample Oate: 
lot. Cations: 
r-... Anions: 
C j Total: 

Source: 00 
.:J':iOS 
8603934 ·1 ype: 04 
1313/0'l/20 lime: 14:~0 

69 me/l Cdtione: 
69 me/l Anions: 

Laboratory Analyses 

rot. Alk. 
I-Arsenic 
f-Copper 
Mercury 

11 !:> mg/1 
4.!> ug/l 

<20 . 0 ug/1 
<0.2 ug/l 

Uate of Heview and QA Validation 
inorganic Heview: 1313/013/22 
Organic Heview: 
Hadiochemistry Review: 

2.3 Microbiology Review: 

TOS ~ 180C 
·1-Cadmium 
l-Lead 
'I-Zinc 

l.:J 4 mg I 1 
<1 ug/l 

20.0 ug/l 
81.0 ug/l 



I 

1-

.01 
R-OATE/SAMPLE-NUMBER . :[:fti' ) 

UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM 

; . : ., . u (j 3 9 3 4 

~TORING RUN: [ ] 

S 1 vRET: ( ] SOURCE: [ ] COUNTY : [ ] USE: ( ] COST CODE: [ ] 

DESCRIPTION : ( !Jff-f/, ~ .41t1en~ ~£, J?tvc:r81.I~ /);t.c.i/:c. µf ,~ e] 

COLLECTOR :[P][A)[UJ(t.H )(HJ( )[5](k'.J(A)[5][E"](L.](L))[N](D]( )[ )[ )[) 

DATE : [8](g](o][7](z.] [o] 
Y Y M M D 0 

TEMPERATURE: 
pH: 
0.0.: 

TIME:[/] (4] [S] (o) 

FIELD TESTS 

[I ](7] · (O] C02 : 
[ )[b). [CJ) DEPTH: 
(](].[) Cl RESID. : 

SP.COND. : ( )[ )[)[][][J FLOW (MGD) : 
SP. GRAVITY: ( ].[][][] FLOlr' (GPM): 
TRANSPARENCY: [](].[] FLOW (CFS): 

TYPE: [ ][ ] 

(]()()( 
( ]( )[ ][ ].[ 

( ].( )[ 
[ ) .[ )[ 

[ ][ )[ ][ ].[ 
[ ][ ]( )( ][ )( ][ ].[ 

SAMPLE BOTTLES NEEDED 

<'~ISTRV: c#J I 0 s;;ff-lLK. 
N~] 

TOTAL METALS: C#l A-S / c D, cu i? B,., 1-I Ci I 2 ~ 

] 
) 
J 
) 
] 
] 

FIELD COMMENTS: TAKE FLOW Jt.t""f :: • 0</. 1 l>t,th :. . 5'
1 tJrJ/4 .::. t,..f../ 

1 

s~~~ Lo~-l-ii.& .JtAs± '4''2>~~ ~cSb"-' °'~+h ~}) <~ t='«k 



· ~6/081::!2 11 : B 

~ . 

NORIH 
UlNIA 
88 w 
l'IWUO 

l:.nvironmental ChcmLslry 

FORK AMl:.RlCAN tORK RlUl:.R ~ OUICHMAN flA 
NAllONAL tORl:.S r 
100 N 

u·1 6460~ 

UTAH SIAfl Hl:.Hl.IH LAUORATORY 
l:.nvironmental Chemistry Hnalysis l<eporl 

Oescription: 
~ite IO: 

NOR.IH fORK AM~RICAN tORK RIV~R ~ OUfCHMAN flA 
Source: 00 

Coat Code: :l50S 

J UU Pag• 

Lab Number: 8803941 type: 04 
8 8 /0'/ no rime : 15: :l !> 

Oate ot keview and QA Vdl1dalion 
Sample Oate: 
rot. Cations: 
~ Anions: 

d ·1 otal: 

!>4 
101 me/1 Cations: 

1 !>!> me/l Anions: 

Laboratory Analyses 

Sulfate 16 mg/1 
'I. Hardns. 1!>'/.3 mg/1 
·r-Araenic < 1.0 ug/l 
I-Cadmium <l ug/l 
f-Copper <20.0 ug/l 
r-Lead !>. 0 ug/1 

:"\ercury <0.2 ug/l 
T-Siluer <2.0 ug/l 

inorganic Review: 88/08/22 
Organic keview: 

3.2 Radiochemistry Review: 
3.2 Microbiology Review: 

rot. Alk. 143 1119/l 
IOS ti iaoc 1 '/4 nig/l 
l-Sarium O.O~:d mg/ l 
·1-chromium < !>. 0 ug/1 
r-1ron l). U29 mg/l 
"f-Mangdnes '). 0 ug/1 
r-Selenium <O.~ ug/1 
·1-£inc 43.0 ug/l 



t-

01 - • 
R-OATE/SAMPLE-NUMBER . : ( .fl-9 

UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM Ji!r Z ? ~J O O 3 9 4 I 

r~rORING RUN . ( J 

STORET:( ] SOURCE : ( ] COUNTY : ( ] USE:[ ] COST CODE : ( ] 

DESCRIPTION : (/Jn//, ;:::-PY'I:.., IJ.ht~'f'ha-,._~;(_ .Rn;e,,";;> })1;/.d~ ~~] 

COLLECTOR: fPHAJ (V](L,.]( )(JI)( ](S] ~](A]( BJ[ u1 (£.]( £)] (/\.!) (.b]( ]( ]( ]( ] 

DATE: (8)(6)(0)(7] (2.](0] 
Y Y M M 0 0 

TIME : (/"Hfl (.3](5] 

FIELD TESTS 

TYPE: ( ]( ] 

TEMPERATURE: 
pH: 
D.O. : 

1 SP .CONO.: 
:i SP. GRAVITY : 

TRANSPARENCY : 

-;-- -

(I ] ('2] . ($1 
[ ]((,,). (8) 
()[] . [) 

( ]( ]( ]( ]( )[ ) 
[ ].[ )[ ][) 

[)[] . [) 

C02: 
DEPTH: 
Cl RES ID. : 
FLOW (MGD) : 
FLOW (GPM): 
FLOW (CFS): 

(](](]() 
( ]( ]( ]( ].( J 

().(]() 
(].[](] 

( ]( ]( ]( ].() 
( ]( )[ ]( ][ ]( )[ ] .[] 

SAMPLE BOTTLES NEEDED 

.,, 
I 

C ---...·STRY: ch 
N~RIENTS . [?~ 

I 

7D5,, -r 4l/(I /f?.. f?'NS, soy ;YfJ ~1 1'4~,5(~ 4~2 
/ 

TOTAL METALS: ( 1J As, f5 J1 
1 

c.. o, t rt 1 ~ 11,litA, f l.1 P S1 >ft1iiif ' 

, 

FIELD COMMENTS : TAKE FLOW J"~ :::. .1-s' 



. ts8io6ni ll : H 
l:.nvironmcntdl Chemistry 

MAWY 1:.LLl::N GULCH CWl:.1:.K A I MOU IH $..;f.,._.p. ID 
UlNrA NAlIONAL ~01<1:.SI 

88 W 100 N 
l'IWUO U I 8460:i 

u I AH s I All:. HtAUH LAl!O~A·rowv 
l:nvironmental <.:heniistry Analysis l<eport 

Description: MAWY 1:.LLl:.N GULCH CWl::l:.K Af MOUfH 
Source: 00 Site ll>: 

Coat Code: ~SOB 

Lab Number: 880~940 type: 04 
88/01/20 rime: 16:10 

Uate of l<eview and QA Validation 
Sample Oate: 
Tot. Cations: 
l'A. Anion a: 
· ~d ·iota.:.: 

48 
98 me/1 Cations: 2.8 

146 me/l Anions: 1.9 

inorgdnic Wev1ew: 88/08/22 
Organic Weview: 
Wadiochemiatry Wevicw: 
Microbiology l<cview : 

l.~~or§!tOr)L Anall!sea 

Sulfate H mg/l lot. Alk. 109 mg/1 
T Hardna. B!>. 8 mg/l ms ~ 180<.: 1 !>4 mg/l 
f-Araenic 2 . !> ug/1 r-aarium 0.046 mg/1 
·1-Cadmium <l ug/1 I-Chromium < !>. 0 ug/1 
T-Copper <20.0 ug/1 r-lron 0.0!>9 mg/1 
I-Lead < !>. 0 ug/1 1-Manganes 6 .0 ug/1 
Mercury <0.2 ug/1 T-Selenium <0 . S ug / l 
r-Silver <2.0 ug/l I-line n.o ug/l 



I 

01 
R-OATE/SnMPLE-NUMBER . :( ./f/O ] 

UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM 

~RING RUN : [ ) 

STORET : [ J SOURCE:( ) 
'-

I • •• l 3 9 ':;'! ( I '' j [J 4 0 

COUNTY:( ] USE:[ ) COST CODE:( ] 

DESCRIPTION: [ /.1Af?!.t../ E'LC e N G-ULC!f c~et?:7Z7< A-I M0<.,1 rH ] 

COLLECTOR:(p)(A](LJJ[L)[ )(11)( )[!>)[Jc)[A](8J[E](L][U)[N][P]( ][ )[ )[ ) 

DATE: (8) (8) (0) [ 7J (2.) (O] 
Y Y M M D D 

TEMPERATURE: 
pH: 
o.o. : 

TIME:[/ ]('-](I ][o] 

FIELD TESTS 

[I )(5). [oJ C02: 
[ ] ["] . (eJ DEPTH: 
(][].[] Cl RESID.: 

SP .COND.: [ ][ ][](](][] FLOW (MGO): 
SP. GRAVITY: [ ].[][][] FLOW (GPM): 
TRANSPARENCY: [][).[] FLOW (CFS): 

TYPE: ( ][ ] 

[ 

( 
[ ][ ]( ][ 

[)[)[]() 
)[ ]( ]( ).[ J 

[].[](] 
[].[][] 

][ ][ ][ ].[ J 
]( ][ )[ ].[ J 

SAMPLE BOTTLES NEEDED 

cH~TRv: ch /DS / AL1(1 J:},,o.:,s~1 Sc/ 
...NYTUUIT · (1} 

.. 

FI ELD COMMENTS: TAKE FLOW 



lnviromncnt11l C.:ho111is try 

NOl<IH 
UlNIA 
88 w 
.,IWVO 

t-Ol<K AMl:.l<lCAN t-U~K Hl:.LOW MAl<Y 1:.LLl:.N GUL 
NAllONAL t-ORl:SI 
100 N 

ur 84()03 

~#I( 

Uescription: 
Site lO: 
Coat Code: 
Lab Number: 
Sample Oate: 
lot. Cations: 
r~ Aniont: 
( 'j lota'.L: __,, 

UlAH SIAll:. Hl:ALIH LAUOl<A.IOl<Y 
Environmental Chemistry Andlysis Heport 

NORlH .. Ol<K AMll<lCAN t-ORK Hl:.LOW MAl<Y 1:.LLl:.N GUL 
Source: 00 

3!>0H 
8803936 ·1ype: 04 
88/0'l/20 Time: 16:30 

!>2 
101 me/1 Cations: 

1!>3 men. Anions: 

Uat;e of loleuiew and QA Validdtion 
inorganic Review: 88/08/~2 

Organic keview: 
3.1 Radiochemistry Review: 
3.1 Microbiology l<eview: 

Laboratory Ana1Y1ea 

Sulfate 20 mg/1 lot. IHk. us 111g/l 
I. Hardna. 1!>0.7 mg/1 ., us ti 180(; 1 !>8 mg/1 
r-Artenic LS ug/1 r-Bdr1um 0 .0~3 mg/1 
·1-Cadmium <1 ug/1 ·1-thr-omium < !>. 0 ug/l 
!'-Copper <20.0 ug/1 r-Iron O. <H9 mg/ l 
T-Lead 10.0 ug/l 1-Manganes ., . 0 ug/l 
Mercury (0.2 ug/1 T-Selenium <O. !:> ug/l 
1-~il.ver <2 .0 ug/l I-Zinc 40.0 ug/1 



().1 " • 
R-DATE/SAMPLE-NUMOER . : (#If 

UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM ,h!L z 7 :3 0 0 3 9 3 6 

~ORING RUN : [ J 

STORET : [ J SOURCE : ( ) COUNTY : [ ) USE:() COST CODE : [ ] 

DESCRIPTION : ( /\iorfh Frr'lv .4-?nt.Yl~ p;y~ &z/~AJ G{/(JA., a.+lc( J 

COLLECTOR : [p][A][V][L.][ J UlH )($)(~[A] ~](CJ [L](XN] (DJ( ]( ]( )( J 

DATE: (8)(~)(0)(7](2.] [OJ 
Y Y M M D 0 

TEMPERATURE: 
pH: 
D.O.: 

TIME: [I][~) [3] [p] 

FIELD TESTS 

[I )(7). [OJ C02: 
( J ['). ( 9) DEPTH: 
()(].[) Cl RES IO.: 

TYPE: [ ][ ] 

[)[)[]( 
( )( )( )( ) . [ 

( ).[ )( 

) 
J 
] 

t SP .COND.: ( )( ](][)()[) FLOW (MGD) : [ ].[ ]( ] 
SP. GRAVITY: [ ).[][](] FLOW (GPM): ( ][ ][ )[ ].[ J 

I 

TRANSPARENCY: []().[) FLOW (CF'S): [ ][ ]( 

SAMPLE BOTTLES NEEDED 

cP~TRV: ctJ !DS1 /-AL1(
1 

S"cy -:1-lAOr.J.5 
NU1"R I ENT • f Tj 

)[ ]( ]( )[ ].( 

roTAL META Ls: cf 1 It 5i /? A1 co1cfl cu .;:-f. ·'.JB fir , 
"/ 7 /I I .\..l;Jl<ry~)(:;JJ}(jlz,.J 

) 

J 03' "'l'\c.p..11 · ~ .{.L.$ 1 4.),- 11-f/ ::r7/ FIELD COMMENTS: TAKE FLOW tltwy' ::: ,, LI -f 11-t cY It 



.. . 
·1Hs IOlsn.2 j l : B 

~nvironmuntal ChemiGtry 

MANY t::LU.N GULCH CNl:.1:.K AUOUI:. MINI:'. l'A.LUNG5 
UlNIA NAllONAL tOf{l:.Sr 
88 W 100 N 
l'IWVO U I 84603 

U l'AH SIA It Ht.AL rH LAHOIH\ I Ot<Y 
Environmental Chemistry Ancdysis f{eport 

Oetcription: MANY tlll:'.N GULCH CNttK AHOVI:. MlNt rALLlN~S 
Source: 00 Site llJ: 

3~0li 

JllO l'ag• 

Cott Code: 
l11tb Number: 8803938 fype: 04 

88/07/21 rime: 09:40 
Uate ot f{eview and QA Ua!Jdal1on 

Sample Oate: 
·rot. Cations: 
~· Anions: 

·nd I ota1: 

39 
11 me/1 Cations: 

116 me/l Anions: 

Laboratory Analyses 

Sult ate 22 mg/l 
"I. Hardns. 110.1 mg/! 
T-Araenic l. !> ug/l 
·1-tadmium <1 ug/l 
·r-Copper <20.0 ug/1 
·1-Lead <!>.O ug/l 
Mercury <0.2 ug/1 
·r-Silver <2.0 ug/l 

inorganic Neview: UU/08/22 
Organic f{eu1ew: 

i.3 Nadiochem1stry Neview: 
2.3 Microbiology Nev1ew: 

rot. Alk. 92 mg/1 
IUS ~ 180(.; uo mg/l 
r-llarium 0 .0/1.l mg/1 
l-C.:hromium <!>.O ug/l 
l-lron 0.U4!!> mg/l 
l-Manganeo < !>. 0 ug/1 
r-~elen1urn <0.!> ug/l 
I-Linc <20.0 ug/l 



Ol " • 
R-OnTE/SAMPLE-NUMBER . : ['Of;z.,. 

UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM 

M~RING RUN : ( J 

STOKET: ( J SOURCE : ( J COUNTY : ( J USE : [ . J COST CODE : ( J 

DESCRIPTION: ( /vfAf:.I/ €LL6tJ 6-IJl.CH c /?.l?e"k A i!>dl/<3 MINL- /AlllN<;jS 

COLLECTOR:(p][A](V)(l.--]( ](~]( ]($)(k](A)(J3.)(&')(LJ(v][N)fD)[ ]( )( )[ ) 

DATE : (8][8][~)[7)(z..][ /) 
Y Y M M D 0 

TIME: (0)(9)('1.](o] 

FIELD TESTS 

TYPE : (](] 

TEMPERATURE: . ( )(9) ·(OJ C02: (](]()(] 
pH: [ )[']. (7] DEPTH: ( ][ ]( ]( ].[] 
o.o.: (](].[] Cl RES ID.: [).[](] 
SP.CONO.: [ )( ][)[](][] FLOW (MGO): [).[][] 
SP. GRAVITY: [).[][)[] FLOW (GPM): ( ]( ][ ]( ].(] 
TRANSPARENCY: [](].[] FLOW (CFS): [ ][ )[ ][ ][ ][ ][ ].[] 

SAMPLE BOTTLES NEEDED 

CH ~TRY: [ "J -r D s I· /J LI\ J-IR..DtJ 5 5 0(/ 
t ,,, I . I T 

NtJ iillEN I 5. (?3 

FIELD COMMENTS: TAKE FLOW .J IA.~ z: • {) Z. 
1 

/A) i effi = /. 5'
1 

I 



t:11v i.ronmunta'l l:h~m.1.11 try 

MA!tY HLtN MlNI:: l'Olt fl-IL ~ # I 3 
UlNlA NAllONAL ~Okl~I 
88 W 100 N 
l'kOVO U I IS46C.>.:l 

UlAH SIAI~ H~ALIH LOUO~AfONY 
lnvironmentdl Chemistry Analysis keport 

Oescription: MANY ~LL~N MIN~ l'ONl"AL 
Site llJ : 
Cost Code: 

~ource: 00 
350ll 

JI:!() Pclg 

Lab Number: 6803944! lype: 04 
88/0'//21 liine: 10:00 

Uate ot keview and QA Validation 
Sample Oate: 
·1 ot. Cations: 
lot. Anions: 
-,,d ·1 otal: 

me/ 1 Cations: 
me/l Anions: 

Laboratorv Analyses 

r-Arsenl.c 
I-Copper 
f-linc 

0 

91.0ug/1 
<20 .0 ug/ 1 
5'l0.0 ug/1 

Inorganic ~eview: 88/08/22 
Organic keview: 
Nadiochem1stry Nev1aw: 
Microbiology keview: 

·r-t:ad111iurn 
I-Lead 

l ug/1 
<!>.O ug/1 



Qi " • 
R-DATE/SAMPLE-NUMBER . : (:#/3 

.I" : : ·,·; Li iJ J 9 4 Z 
UTAH STATE WATER QUALITY SYSTEM 

MONITORING RUN PROGRAM 

~TORING RUN : ( ) 

Sivr<ET : [ J SOURCE : [ ) COUNTY:( ] . USE :[ ] COST COOE:[ ) 

DESCRIPTION : ( liAf<!I/ w:u (!E{...(..,(::7.J ~ING po,erA'-' ] 
COLLECTOR:(p](A)[ll](L]( ](14]( ][S)[,k'](A](B](G)[L..](U](/J][i>][ ][ ][ ](] 

OATE :(S][8](e>](7](2.J(t] 
Y Y M M D D 

TIME : (/](O](o](o] 

FIELD TESTS 

TEMPERATURE: 
pH : 
o .o.: 
SP .COND.: 
SP. GRAVITY: 
TRANSPARENCY: 

( ](7] . [O] 
( ](~] . [ sj 
(][] .[] 

(](](](][][] 
(] . [](][] 

[][].[] 

C02: 
DEPTH: 
Cl RESID .: 
FLOW (MGD): 
FLOW (GPM) : 
FLOW (CFS): 

TYPE: ( )( ] 

(][](](] 
[ ][ ][ ]( ] .[] 

(].[)[] 
(].(][] 

( ]( ]( )[ ].(] 
[ ]( 1( ]( ][ ][ ]( ].( ] 

SAMPLE BOTTLES NEEDED 

CA , .-f u c ~ rl c, I""'\ 4 AJ 
ct>-....sTRY: cJJ .,-o ') 1 1-/lLt( 1 IJAar>,..fo.-)~ ~ 5:tt Ac..~~ ~.-<"=D l!:x-:Hl E: 
Nth'lfl:ENT. [7] 

TOTAL METALS: ClJ 1JSpD,(u1 PB1-i,J 

I FIELD COMMENTS: TAKE FLOW J,..~ = .03' lJ :d f{ .: /. 0 I Pe.t J% ~. ?../' 



" , , -
'68/08122 ll : H 

l:.nu ironmental Chcmu try 

WESl ~OHK MAHY 
UlN I A NA noNAL 
88 W LOO N 
VIWVO 

t:LLl:.N (.;ULCH CIH.t.K ~ MOU rH 
~OHl:.SI 

U I 1$4603 

UfAH STAii:: Ht.ALIH LAHOWAIOWY 
l:.nvironmental Chemiotry Analysis Weport 

Oescription: WESf fOHK MAHY l:.LLl:.N ~ULCH CHl:.1:.K ~ MOUfH 
Source: 00 Site l.U: 

Cost Code: :150~ 
L1tb Number: 
Sample l>ate: 
·rot. C.:ation1: 

8803932 rype: 04 
88/0'//21 l"ime: ll:UU 

Uate ot Heuiew and QA 
Inorgdnic Neuiew: 

Validation 
U8/0Ul22 

Tp.t:....._ Anions: 
• (' 'IJ I ota1: 

-
43 

10:1 me/1 Cations: 
146 me/1 Anions: 

!.1b2ratorJi Ana1l{ses 

Sulfate 6'l mg/1 
I. Hardns. 121.'/ mg/l 
r-Arsenic 14.5 ug/1 
·1-C.:admium 2 ug/l 
r-Copper 5:1.0 ug/1 
I-lead 10.0 ug/l 
Mercury <0.2 ug/1 
"I-Silver CLO ug/1 

Organic keuiew: 
2. 5 Hadiochem1stry ·~1·uiew: 

2.6 Microbiology keview: 

Tot. Alk. 60 mg/1 
"IUS ~ 180(; BO mg/1 
1-Harium u .un mg/1 
·1 -Chromium <~ .0 ug/1 
r-lron 1. 2 mg/1 
·1-Mangdnes '/4.0 ug/1 
l"-bel~niurn (0. !:) ug/l 
I-line 4~0.0 ug/l 



o~ . . , , .. R-OATE/SAMPLE-NUMBER .: ( ~ /3 J+ 

UTAH STATE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM 

MC~RING RUN : [ ] 

STORET: ( ] SOURCE : ( ) 

I, ' ~· -; r I . ' 3 9 3 2 • ••• I lJ 

COUNTY : [ ] USE : [ ] COST CODE : [ ] 

DESCRIPTION : [ "4.J(.:sf ,c:-,,,J_ Mill?/- f.://c"- ~ ( c( Cree/,_ ;;LJ Mko/f-A J 

COLLECTOR:[P](A-][cl)[<.,..]( )(1.(.)( J[s]V<J[A](B)('"1(l.][U)['N)(PJ[ ][ ][ ][] 

DATE: (8.J [8)(0)[7 )[2J [/] 
Y Y M M D 0 

TEMPERATURE: 
pH: 
D.O.: 

TIME:[1)(1)[0)[0) 

fIELD TESTS 

Cl H~J · CoJ C02: 
[ ][6]. [7] DEPTH: 
( ][ ].[ ] Cl RESID. : 

TYPE : (][] 

[ 

SP.COND.: ( )( ][)[](][) FLOW (MGD): 

(](](][) 
][)(][).() 

[).[]() 
[].(](] 

][](][].[] 
][ )( ][ ].() 

SP. GRAVITY: [ J. [ )[ ][ J FLOW (GPM): [ 
TRANSPARENCY: (][].[) FLOW (CFS) : [ )[ ][ ][ 

SAMPLE BOTTLES NEEDED 

NUTruNT : [~) 

ToTnL META Ls: ciJJ - A~,, 3A1 co,, ~R. 1 Co/ F"'( Pf3, Ml\} 
1

1-lg , 5G
1 

tu:.,
1 

ZA/ 

FIELD COMMENTS: TAKE FLOW j Ul"•t;f = .o? , t...J'id·f( = /, ~ I 'Dee ti .r. ~, 

] 



' ' ... 
"16108122 11 : H 

t::nv i r orunen ta1 Cht?rn111 Lry 

• 

MA~Y t:LLl:.N GULCH C~l:.1:.K Ul:.LOW MlNE fA1LlN~S 
U1NlA NAIIONAL ~O~lS! 
88 W 100 N 
f'IWVO u ·1 84603 

UfAH SfAll:. Ht:HLfH LAUO~HfO~Y 
lnvironmental Chemis try Analysi s Uepor L 

Uescrl.ption: MA~Y ULl:.N GULCH C~t:t:K Ut:LOW MINI:. l AlllNt;S 
Source : 00 Site lU : 

Coat Code : 3~01! 

JUO l'cig 

Lab Number: 81W393!> 'lype: 04 
68 / 0 '//21 Hrne : 11:3!) 

Uate of l<ev1 ew and QA Vali dation 
Sample Oate : 
·1 ot. Cations : 
T~ Anions: 
c; C I otal : 

._ 

48 
98 me/1 Cations : 

146 me/l Aniono : 

!..~QQrator~ Anal~ses 

l:iultate 38 mg/1 ., . Hardns . 13'/.4 mg/l 
l-Araenic 3.0 ug/1 
I-Copper oo.o ug/1 
I-Linc 110 . 0 ug/1 

, 

Inorganic ~eview : UU/08/£2 
Organic l<eview : 

2.8 ~ad1oc he~Ls try ~eview : 
~ . 8 Microbiology l<eview: 

rot. Alk. 100 mg/1 
'IUS ~ 180(; 138 mg/l 
l'-Cadrnium < l ug/l 
·r -Lead <!>.O ug/l 



j 

R-DATE/SAMfl l.E-NUMBER . : [ -4 It/-

• 
UTAH STATE WATER QUALITY SYSTEM 

MONITORING RUN PROGRAM 

MO~RING RUN : ( ] 

STOt< t:T : [ ] SOURCE : [ ] COUNTY : [ ] USE : [ ] COST CODE : ( ] 

DESCRIPTION : [ Mltfi!\./ l:LLc/\/ GULC.1-.J Cf?.._ BELOW MINE{" {;4tLIAl(i.$J 

COLLECTOR: [P] (.4-) [U] (l-] [ ] (.J../] ( ] [S] Cl(] fA] [.8] [E) [l.J [lf.] (NJ (.DJ [ J [ ] [ ] [ ] 

DATE: [S'](s)[o](7 )[2.J [I ] 
Y Y M M D 0 

TEMPERATURE: 
pH: 
D.O.: 

TIME:[l][t][3](S1 

FIELD TESTS 

(/ )(3) . [ :S] C02: 
[ ](c.J. [7] DEPTH: 
()[J.[] Cl RESID.: 

SP.COND.: . [ ]( ][][](](] FLOW (MGD): 
SP. GRAVITY: [ ].[](](] FLOW (GPM): 
TRANSPARENCY: [](].[] FLOW (CFS): 

TYPE: [ ]( ] 

[](]()[ ] 
[ ][ ](]().[] 

[].[][] 
[].[][] 

[ ][ ]()[J.[J 
[ ]( ]( ]( ]( ](](].[] 

SAMPLE BOTTLES NEEDED 

~ 

CHl .TRY: [IJ -fDS /f' ALiy HRt>JJ5/ 5oy 
Nu+RIENT. r-'1-J 

TOTAL METALS: c11115/ CD, cul'/J~ ZAJ 

FIELD COMMENTS: TAKE FLOW 



.A 

<b~:oo1iu B : 41 
l:.nvironrnenlal C.:horui s Lry 

PACH H.: Ml NE:. MAlN 1'01< I AL A I AUl I 
UlNIA NAllONAL ~O~cSI 
88 W 100 N 
PIWUO U I IM603 

UfAH SfA l c HEALIH LAUO~AIO~Y 
l:.nvironmental Chemistry Analysis l<eporl 

Oescription : PACl~lC MINE MA1N PO~fAL Al A011 
Source : 00 Site lU: 

Cost Code: 3!:>08 

JUO Page : 

·-

Lab Number : 
Sample Oate : 
·1 ot. Cations: 
~· Anions: 

88028!:>4 lype: 04 
88/0S/18 rime: 10 :00 

Uate of l<eview and QA Ualidation 
inorganic Neview: 

'd lotal: 

Laboratory Analyses 

rot. Alk. 163 
·1- Arsenic 22.0 
!'- Cadmi um Ci 
·1-<.opper 34.0 
r- Lead 2!:>.0 
Me rcury 0.2 
r- Silver <2 .0 

me/l Cations: 
me/l Anions: 

mg/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 

Organic l<eview: 
Nadiochemistry ~eview: 
Microbiology l<eview: 

ro::; ~ iaoc 
·1-Uarium 
!'-Chromi um 
·1-lron 
r-Mangane s 
·1-Selenium 
r-Li.nc 

202 mg/ 1 
0.06 Y mg/1 

<!:> .0 ug/1 
4.0 mg/l 

11.0 _ug/l 
<O.~ ug/l 

uoo.o ug/l 

TO 

UINTA 
NATIONAL FOREST 

SEP 261988 

ACT TO 



UlAH STATE ~TH ~T<JtY 

Envl romtntal a.tlstry Wit.er Anllysls 

Wilt.I- Syst. No. _____ Source No. __ _ DAte eonectectn~" )-/~· Ti• Collected /ti· c.·< .> 
yy/rrm/d!J. 24 hr clodc 

'?f}( -r- /1 ' <. 1
) I.., I Euct Description of s.ipl ing Point : _./i......;..1..;~·.J;;...L.._.J__,(.__,./"__,'/""",-'r..::'-..:..I ;;...· ·---'· 1_"'i...:1 '..:.l.;...•1.:..A:..:.i_.:..I .;:.l•;..:.~;:...:..:..r Ii..;<:.:.·---

') ~ 
· ) ,, ·-/ C..:. /1r:1(·L . · ..- rJU '' CD11Ktor: 11 U'-' I . .)htit:> U/lv l) County: Cost Code:~ 

I + I - -- J_ . ..,/7 5 ·;t· 1 S«w:S Report to:_'===--' 1..._N=· ___ A~_N.___ ..... A ......... 1 _. _ .... 'r.-0-.\ -=R.._<.. .... ··.._:'>_· _,_7 ______ Telephone No:.) . - · C· < 
... , .. 

Addrns: (.:C. ) W /OC: tJ "Jn -- 1 •'''-'{,. ·1 i '1\ r::_, '\/<)I u I~ / · / Zip: <.."· 7 ,() ..) 
I 

_l_rc _PC _Lr" _Ptt _BOO _Nut _eact _Pest _T.,. _Rad _Spec 

_BOO 
_rss 
_TKN 
_TOC 
_ooo 

Cyanide 
_Phenolics 
_sulfide 
_JlH 
_oi 1 & Grease 

CATIOIS ANIONS 

_lllllmni• _LNd _Bi arbcln41te 
_Arsenic -~gnesillll _C.rbon OiOJClde 
_a.rha -~ _C.rbcln41te 
_Boran _Nickel _Chloride 
_c.dlh• _Potassillll -~Solid~ 
_C..lcl111 _Selenh• _Fluoride 
_Olraa\111 _Silftf' -~droxlde 
_Olraai111,Hex _Sodh• _Nitrate 
_Cq>per _zinc _Nltrit.e 

_,..,, Total Coliforms/100 ml 
_,..,, Fecal Coliforms/100 ml 
_II" Total Col lforms/100 •1 
_,.,. Fecal Colifol"IRS/100 ml 
_fecal Streptococci/100 ml 
_Plat.e Count - Org./ml 

TOTAL METALS 

Al1ainua XLNd 
iJ Arsenic X ~ganese 

~Badun .JLMercury 
_Beryll I llll _tt>l)'bdenun 
.I( C.dnh• _Nickel 
X Chraah111 _LSelenha 

_CObalt .2._silver 
_Leq,per _vanadh• 
~Iron ~Zinc 

_iron _Phosphorus ,Ort.ho 

Tola t Phosphol us 
X Total Alic. H ~ 

_Total ~s u ~ 
_Tur1>idlly H lfTU 

Sp. Cond. ( -.oslca} 
X TOS f 1WC 

_smca 
_sulfate 

_ou.r: _______ _ 

· RADIOlOGICS 

_Alpha, Gross 
Beta, Gross 
l26iwsi111 

-~'"' _ura.ni 1.11 



~ l:.nv1ro11111enl:iil Chcmis Lry 
. U8/0C>/10 13:41 

NORI H 
U1NIA 
ll8 w 
l'IWUO 

~OMK AMl:.IHCAN IUUl:.R A'I DUICHMAN ~Ul'I 

NA llONAL ~ORt~ I 
100 N 

UI U460~ 

UIAH SIOll:. H~ALIH LA80~AfO~Y 
l:.nvironmenlal Chemistry Analysi~ t<eporl 

Oescription: NORIH ~OMK AMl:.RlCAN ~lVt~ Al OUICHMAN ~LAI 
Source: 00 Site lU: 

Cost Code: 3508 

J UO Page : 

Lab NuR1ber: 
~ample Oate: 
·1ot. Cations: 
lot. Anions: 
~d ·1otal: 

88028!:>5 I ype: 0-1 
88/05/ 18 fime: 16: 10 

Uate ot l<eview and QA Validation 
inorganic Review: 

[aboratory 

rot. Alk. 
I-Arsenic 
f- L.ddmium 
1-{;opper 
1'-lead 
l"lercury 
r - Siluer 

Analyses 

83 
:.! • 5 

< l 
<20.0 
60.0 
<O.:.! 
<2.U 

rne/l Cations: 
me/l Anions: 

mg/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 

Organic l<eview: 
~adiochemistry Review: 
Microbiology t<eview: 

ros ~ 180C 102 mg/1 
1-llarium 0.056 mg/l 
f-Chromium <5 .0 ug/l 
·1-lron 0.45 mg/l 
1-Manganes H.O ug/l 
I-Selenium <0.5 ug/ J 
r-Linc n.o ug/l 



UlAH STAlE JEAllH l.ABMATOOY ·· .. ,, i 
,I 

Envirorwnul Chemistry Water Analysis 

Wat.I' Syst. No. _____ Sourc. No. __ _ Dal• Collectedf'.':-")·/,t;,' Ti• Collected /(. J(_i 
yy/rrm/dd 24 hr c locJc \ -- ,-

Exact Oescript ion of ~1 i ng Point : .... /\..___C...._.• \,....7_-J ___ l_-l __ i _(_' 1_K--'-\(_·.____; -...;...}1_t._1-'(,_· ,_i<-.;:.;~_!c_·..;.., ""'11...,'-,._l __ f_,--"·17_<..;....;...~""'.-
1' ~ v CQ f) -I U -. -Jc I J ,...u~I ,J (- 'L. 11

-) ·-c 
collector : ...... ·n_..1-...... ] t._· ...... L=-_.l:f._._"-. _5_1--'< l--'~ ..... 1.3;;.....t_- _L_._G_' _,~_· _\) ___ eounty: eost Code: 35' .i ;; 
5-d Report to:_l __ ..... )_t _>-J_'_-1_· f"r _ __.f':...__

1 
..... A.......,./ ...... ,_ · .... / .... c _·. r-._n_("-:_:_., __ / _____ Telephone Ho: ) ? )-5'7.fl• .1 

Address: __ e_._t-_1_'-_ ...... _._1_· c..._'_!(~"-· _N_' __ ... T_. R ........ _l....._·'~'_,._·:..,. ...... 1 ........ ' ..... -, ..... -_J('l ...... 1_1;_-.... 1 _______ .zip= r-: l/ l, (; 3 
) 

= =-

_l_Tc _PC _l.T" -"" _800 _Nut _Bact _Pest _li.t _Had _spec 

Cyanide 
_Phenollcs 
_Sulfide 
_pH 

_800 
_TSS 
_tu 
_toe 
_coo _oi 1 & Crease 

_,.... Tota 1 Co 1i fonns/100 1111 
_,_,..Fecal Col\fonas/100 1111 
_PF Total Col I fOl'llS/100 •l 
_PF Fec:a 1 Co 1 if Ol'llS/100 m 1 
_fecal Streptococci/100 1111 
_Plate Count - Org./111 

_....,,..,. _l.Hd 

_Arwnlc -~gnesi1111 
_a.r1.. _flanpnese 
_aoron _Ni cal 
_c.dll• _Poussl1111 
_calch• _~1enim 
_atrml• _silver 
_Olrmli•,Hex _Sodi .. 
-~ _Zinc 
_lron 

_Total Phosphorus 
~Total Alic. as ~ 
_Tota 1 HuG!ess as CaCOJ 
_Turbid I ty as NTU 

Sp. Cond. (lllh>s/CI) 

Xros • ...,-c 

TOTAL 1£TAlS 

_Bicarbonate 
_carbon Dioxide 
_carbonate 
_atloride 
-~solids 
_Fluoride 
_Hydroxide 
_Nitrate 
_Nitrite 
_Phosphorus ,Ort.ho 
_silica 
_Sulfate 

_Ah111in1.111 
...::!..... Arsenic 
~Bari1m 
_eeryll lun 
~cami1111 
~Chrmi1111 
_c.obalt 
_K.Copper 
_I.. Iron 

RADlOLOGICS 

LLead 
~...,.ganese 

~"8rcury 
_ftolybden .. 
_Nickel 
_l Selen\ .. 
_1_· Silver 
_vanadiun 
~Zinc 

_Alpha, Cross 
Beta, Gross 
226Rad1 .. 

_22Btl.adi Ill 
_uranh.111 

_ou.r: ________ _ 



j 

U8/0ti / 10 13: 4 l 
lnvironmenLal Chernislry 

PAC..: .MlNl NW POl<IAL PlPlU OUI O~ MlNl 
UlN I A NA r10NAL 1-0IH.S r 
88 W 100 N 
fJl<OVO u·1 8/1.603 

UIAH SfAl'E .HlALIH LABONAlORY 
lnuironmental Chemistry Analysis keport 

Oes cription: l'AC. MIN£ NW f>OIHAL I' 1 l'l::O OU r OF MINE 
Site lU: Source: 00 
Cost Code: 3508 

JUO l'age: 

\ 

Lab Number: 
Sample Oate: 
lot. Cations: 
r.a.t:. Anions: 

88028~6 ·1 ype: 04 
88/0S/ 18 rime: 10: 10 

Uate of keview and QA Validation 
Inorganic Neview: 

· 'id ·1 otal: 

Laboratory Analyses 

rot. Alk. 198 
I-Arsenic 1.0 
f-Cadmium <l 
·1-C..:opper <20.0 
f-Lead 60.0 
Mercury <0.2 
r-~ilver <.2.0 

me/l Cations: 
mP.11 Anions: 

mg/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 

Organic l<euiew: 
Nadiochemistry Neview: 
Microbiology keuiew: 

rns ~ 180C 208 rng/l 
·1-ljarium 0. 1 !> mg/ 1 
r-Chromiurn <.~ .0 ug/l 
·1-lron 0.091 mg/1 
l'-Manganes l 9. 0 ugil 
·1-Se1enium <.0.~ ug/J. 
f-linc ·;u. o ug/l 



• . 
UT~ STAlE ~lH LAIDATCllY ') ,. c:: ,., 

.. t'..;; 0 
Envlrornnt.al Chalistry WAter AMlysis 

WAter Syst.m No. _____ SclUrce No. O.te Collected es. 5' /8 Tl• Collected /U: / 0 
yy/rtrrt/ dJJ -, 

Euct O.scription of S..,llng Point: (A(. . /llj I /\.) (: f.J L'-~ 
~ 24 hr clocic 

ii ,)(-/11 '-· 
?1 (j) ( D L' ( ) -}- (' F (V\ ) A.\(~ 

1·)" J '; I ,......:.._I/ 1)(.1) r ' , . , ' A ~ . / °') 
C011Klor: r.,tU'-- - <· ./ '\ij/ 1..._-L.iL1~ I J County: COSt Code: )JO 

\ 
i ) r - ·:.·-r r--;,ir:· 

S«ld Report to: l i'>\J 7 ft tJ A7. [IAJ 14L r-c· RC:-::> 1 Telephone No: ) / / · _) <--'-J 

Address: ,c!-~f:~ {...._) ~/Q() 1,1 '(t?_('.y'O/<-..J//LJI-/ zip: fYfc.) 

_L TC _f'C _/_ Tft -"" _BOO _Nut _ea ct _Pest _ntl _Rad _Spec 

_Cyanide 
_Phenollcs 
_Sulfide 
__pH 

_eoo 
_TSS 
_TICN 
_roe 
_ooo _oi 1 & GrNse 

~ ~ 

-~la lHd - _elcarbonAte 
_Arsenic _Magnesilll _carbon Dioxide 
_larim _ftanganese _carbonate 
_loron _Nidcel _Chloride 
_cacailll _Poussi111 -~Solids 
_ca1ci111 _seleni1m _Fluoride 
_Chrmi1m _Silwr _Hydroxide 
_etirmi111,Hex _Sodl111 _Nitrate 
_Cqlper _Zinc _Nitrite 

_,..,.Total Coliforms/lOOml 
_,..,. Fecal COlifonas/100 ml 
_l'F Tot.al COlifonms/100 •l 
_PF Fecal Col ifol"llS/100 al 
_Fecal Streptoc:oc:ci/100 al 
_Plate Count - Org./al 

TOTAL fETALS 

_Ahainua )(' LHd 

..::i_ Arsenic ~Mnganese 

...:::L Bari 111 ~ftercury 

_Beryllium _ttolybdenum 
-U,..cactPilll Nickel 
-t-etirmil.n ·l selenim 
_Cobalt ~Silver 
_:{_Copper _Vanadha 
__Llron ~Zinc 

_iron _Phosphorus ,Ort.ho 

_Tau 1 Phospta us 
_LToul Alic. u ~ 
_Taul Hlrdnns u ~ 
_Turbidity as NTU 
_Sp. Cond. (Ullflosl m) 

__L JDS f lSO-C 

_silica 
_sulfate 

_ou.r: _______ _ 

RADIOLOGICS 

_AIJ)M, Gross 
Bet.a, Gross 
~illl 

_22Biladim 
_urani111 



... 
~d/Ob/lO 13:1\l 

Lnvlronm~nl1.ll Chll111.ts lry 

1'01(1 AL LOWl:k IWG MlNI:. 
UlNl"A NArlONAL ~O~Lsr 
tHs W 100 N 
l'kOVO U I IS4603 H'/ - 1.J'/IJO 

Ul'AH S IAll HlALIH LAUO~AIO~Y 
l:.nvironmental themislry Analysis k~porl 

Oeecription : 
~ite llJ: 
Cost Code: 

PO~fAL LOWI:.~ BO~ MlNl 
~ource : 00 

3~01J 

.JUO Paga: 

Lab Number: 
Sample Oate : 
lot. Cations: 
l'ot. Anions : 

880281.J'/ I ype: 04 
88/0!>/18 lime: 12 :30 

Uate of keuiew and <J(I Uci1idal_;i,Q.n 
inorganic ~euiew: 

C~d lota1 : 

1,."Cn:Jora tory Analyses 

lot. Alk. 0 
·1-Arsenic 1 . !> 
f-Cad11ium 12 
I-Copper 00.0 
I-Lead <S.O 
,.ercury <0.2 
f-Silver <2 .0 

me/1 Cations: 
me/1 Anions : 

mg/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 

Organic keview : 
~adiochemistry ~eview : 
Microbiology keuiew: 

rns {! 180C 90 rn9 I 1 
l-1$arium 0.03'/ mg/l 
l'-Chromium <~.o ug/1 
1-lron '/. 9 mg/1 
1-Manganes no.o ug/1 
1-~elenium < 0. !> ug/l 
r-ll.nc !>10.0 ug/1 



UlAH STAl E lEALTH l.AIQATatY 
· ')"SY . '· (.) 

Wit.er Systa Mo. _____ Source No. __ _ O.te Col l ect.ed f~ "°') -/'·· Tin Collected / .' : 3 \.• 
'l'J lfffffl dd 2 4 hr c 1 ode 

''J J r..~ . 
Ex.ct Descr ipl Ion of 5-ll ng Pol nt.: _._r. j(...:.~1 .... f?;:...·_' ·._._,ll...,<:..-__.I~(...:.' t1....«:......:..H;_.:....:.i..:../ ....__· ..:.i..:..){.:...).:.....:...( ...:..l_,L(l..;;,...;1£..;;.;.L.6:.:::l __ < _-_· -

_/TC _PC _Lt" -~ _BOO _Nut _Bact _Pest _TWI _!tad _Spec 

_CyAnlde 
_Phenol lcs 
_Sulfide 
_pH 

_eoo 
_TSS 
_TIC# 
_Toe 
_alO _011 & Grease 

_PIPN Total Col iforllS/100 1111 
_PIPN Fecal Coltfonns/100 111 
_MF Total Col\fOrllS/100 ml 
_MF Fecal ColiforllS/100 ml 
_Fecal Streptoc:occi/100 ml 
_Plate Count - Org.lml 

_,_,,.la 
_Arsenic 
_Barium 
_loron 
_c.dltum 
_calcium 
_0traah11 
_a.n.lum,Htx 
_Copper 
_iron 

_Leid 
-~psi um 
-~ 
_Nldcel 
_Potassium 
_Selenium 
_silv.r 
_SOdlw. 
_Zinc 

_Total Phosphorus 
2fotal Alk. u ~ 
_Total Hardness as ~ 
_Turt>idlty as NTlJ 
_Sp. Cond. (\llhos/m} 
-A,TOS f l~C 

TOTAl tETAlS 

_Bicarbonate 
_carbon Dioxide 
_carbonate 
_Otloride 
-~Solids 
_Fluoride 
_Hydroxide 
_Nitrate 
_Nitrite 
_Phosphorus,Orlho 
_Silica 
_Sulfate 

Aluminu1 
.J( Arsenic 

_l_Barh• 
_Beryl 1 h111 
..x._cac1ni111 
~Otraai111 
_Cobalt 

..-\ Copper 
-~_Iron 

RADIOLOGICS 

JI.Lead 
;..: Kanganese 

2.Jtercury 

-"° l ybdenun 
_Nicicel 
.2:'._Seleni1111 
_ ·_. Silver 
_Vanadilm! 
_ >_Zinc 

_Alpha, Gross 
_Beta, Gross 
-~iua 

-~ilJll 
_UrAnlm 

_Other : ________ _ 



T 

6\J /Ob/10 U : ill 
LnujrunmcnLal thcm1Glrv 

MAkY tlllN POl<IA L 
U!NIA NAl!ONAL ~O~tS I 
8U W 100 N 
f>IWUO U I 8460J 

UIAH SIAlc Hl:: ALl'li U\tJO~l)I O~Y 

lnuironmental themio l: ry (lnc:ily G1G l< e po rl: 

Oescription : MA~Y tLLEN PO~fAL 
Site 10: source : 00 

'J SOIJ 

JllU l'CAg e : 

Cost Code : 
lab Number : 
Sample Oate : 
lot. Cations : 
lot . Anions : 
...-..._,d total : 

88028~8 I ype : 04 
88105116 fime : 1~ : 00 

Uat~t_l<_!UJj_~nd QA . V~hdaU Q!l 
lnorgdn1c ~ev1ew: 

Labor a tor!l 

lot. Alk. 
'I-Arsenic 
!'-Cadmium 
I-Copper 
I-Lead 
Mercury 
f-Silver 

nnal!lses 

36 
100.0 

4 
40.0 
10.0 
<0 . 2 
<2 . 0 

me/l Cations : 
me/l Anions : 

mg/1 
ug/l 
ugll 
ug/l 
ug/1 
ug/l 
ug/1 

Organic l<eview: 
~ddiochemislry ~eview: 
M1crobi0Jogy l<eview : 

rns t) lUUC 206 mg/l 
1- Uarium 0.019 mg/l 
l- ChrolOlUIR <5 .0 ug/l 
I-iron 9.9 mg/l 
1- Manganes 140.0 ug/l 
l-Selen)um <0.~ ug/l 
I-Linc 1200.0 ug/l 



l 

l11AH STAlE ~LlH l.MOtATc:.IY 

Envlror.ntal ct.lslry Wiler Analysis 

Wl\.91" SysU. No. _____ Source No. __ _ Olt.e Collected P·. 5" 1( T\1111 Collected /') <.H) 
yy/lfffl/dd 24 hr cloc.k 

1,1 /\ . . I •) 
Euct Description of Sa.piing Polnl:..__~.._ri_R.-+l---(_: _L_L_ ...... l-.._.N.___._1- ...;.·(_ .• r ... 1 ~:1-· --'-J'""'"/--'--}(-=--------

Collector: J'A \ ',L Id ' 5 Kll 8 c Lt.... ·~\...\ f) County: Cost. Code ;::)")<.;;~ --· 
Send Report to: l) :· 10-/ f) ,.JA TI (•~/)c__ }-c·,Pl ., l Telephone No: ") J7- ".)}._"1( 1 

Addrffs: f'. ~~~ i.J /()('; ,._! X)f,\· ·JO ,I'- \ -r n J-) Zip: t·:;.1/.c ~ 

sm 

_/TC _PC _LT" _At _BOO _Nut _Bacl _Pest. _ll-t\ _Rad _Spec 

_Cyanide 
_Phenollcs 
_sulfide 
__pH 

_Pf'H Total Colifonns/100 ml 
_lf'H Fecal Colifonns/100 ml 
-~ Total Collfonns/100 ml 
-~ Fecal Colifonns/100 ml 

_am 
_TSS 
_TU 
_TOC 
_ax> _oi 1 & Grease _Fecal Streptococci/loo ml 

_Plate Count - Org./ml 

_Alllalia 
_Arsenic 
_a.ri111 
_Boron 

cadlilll 
ca lci111 

__ Chl"Oli 1111 

_Olr .ai111,Hex 

-~ 
_lron 

_LNd 
_PYgnes h111 
_Minganese 
_Nickel 
_Potass i 1111 

_Selen\111 
_silver 
_Sod\111 
_Zinc 

Total Phosphorus 
,>( Toul Alic. as ~ 

_Total KardMss as caCOJ 
_Turbidity as lfTU 
_Sp. Cond. (Ullflos/m) 
~ Tos ta u1o•c 

TOTAL ~TALS 

_Bicarbonate 
_carbon Dioxide 
_carboNte 
_Ch lorl de 
_<:OJ Solids 
_Fluoride 
_Hydroxide 
_Nitrate 
_Nitrite 
_Phosphorus,Orlho 
_sill ca 
_sulfate 

¥ 
"At A 1 uml num 
&Arsenic 

-4_ Bari 1111 

~Beryllium 
_.:t_..cad"nllll 
_x_ Chrani 1111 

_Cobalt. 
_{_Copper 
__Llron 

RADIOLOGICS 

...1._tead 
_j _ _P,anganese 
_,_~rcury 

_lt>lybdenum 
__ Nickel 
__:L se 1eni1111 
_1_· Silver 
_Vanadi1111 
~Zinc 

_Alpha, Gross 
Beta, Gross 
~dhn 

-~dillll 
_uran\1111 

_OtMr: ________ _ 



. Lnvironmcnld .l Chemistry 
·86106 / l 0 l ~: 41 

PAC1~1C POHlAL Al CHllK (MAHKINGS WlPlU 01 I 
UlNfA NAllONAL ~OMlSI 
88 W 100 N 
PHOUO UI 846Qj J'l'l- ~'l80 

urnu SIAll llH)Llll L()U01rn10MY 
lnvironmental Chemistry nnalysis Keport 

Oescription: POMfAL Al cw~~K (MOHKlN~S WlPLU o~~ 
Source: 00 Site lU: 

Cost Code: 

JllO l'agc: 

Lab Number: 
Sample Oate: 
lot. Cations: 
l.2.._t. Am.ans: 

"id ·1 ota!: 

lype : 04 
I .i.me: 

l!ate of Kevj ew aruLQ!l .1'.!! l i dd U Q!l 

inorganic ~eview: 

Laboratory Analyses 

lot. Alk. 164 
I-Arsenic :a.~ 

r- Cadmium H 
I-Copper 60.0 
I-Lead 4000.0 
l'lercury 0.63 
!'-Silver s.o 

me/1 Cations: 
me/1 Anions: 

mg/1 
ug/l 
ug/1 
ug/ ! 
ug/ l 
ug/1 
ug/1 

Organic Keview: 
Madiochemistry Meview: 
Microbiology Heview: 

ros ~ lUOC 200 mg/ 1 
·1-liarium o.~a mg/1 
r-chromium <~ .0 ug/l 
·1-1ron ~. ;i mg/1 
r-Manganes 23.0 ug/l 
·1-!:iclenium <0.~ ug/1 
I-Linc 1<>00.0 ug/l 



1 

Ul,.. STAlE HEALTH LMQATCRY 

Envlnxwnul ct.llstry W&ur Analysis 
,,,_..-;-: 

W&t.r Sysum No. _____ Source No. Olte Collected_t_.-.._._ .,, __ Ti• Collected ___ _ 
yy/rm./dd 24 hr clock 

Q . ·) I I 

Ex.ct Dtscrtption of s.pl Ing Polnt:__..l .... 1 ... I ~< .... : .... l .... 1 .... <.""'-_____ l_C_•_,_:>~1--·)--~ __ ._. ·_I ..;..1 __ (_1_- --(_· (--· _,_<;_ 

eonector: J-::>A LJl_ j-J. -S Kn P>C:.cL't} f\ 
SendReport to:l.L~to b.\1-nluj,if)L '{(~,~·c -..·, 
Address: t> t: l,\. i /{')(.) I\...~ /-j;,. l \( ( 

J_TC _PC 

_aoo 
_TSS 
_TKH 
_TOC 
_roo 

-~ia 
_Arsenic 
_aarim 
_Boron 
_cadalm 
_calcim 
_Chra1hn 
_Chrml111,Hex 
_Copper 
_lron 

_aoo 

_CyAnide 
_Phenolics 
_sulfide 
__pH 

_Nut _Bact 

_oi 1 & Grease 

_lNd 
_Kagnesi1111 

-~ 
_Nickel 
_Pot.assh111 
_s.lenh.111 
_Silv.r 
_Sodim 
_Zinc 

_Bicarbonate 
_carbon Dioxide 
_carbonate 
_Chloride 
_CO) Solids 
_Fluoride 
_Hydroxide 
_Nitrate 
_Nitrite 
_Phosphorus,Orlho 
_Silica 
_Sulfate 

County: Cost. Code: J§(, i·J 
Telephone No: ""-) 7 }- . ))/-: ,) 

{ l / .) I I {: ( '/. .. .: / . . Zip: ' '/, . ( , .J 

======::==:.:--------=---== 

_Pest. _THtt _kad _spec 

_Pl'N Tot.al Coli fonns/100 ml 
_f'l>N Fecal Coli fonns/100 ml 
_ff' Tot.al Coliforms/100 ml 
,_ff' Fecal Coliforms/100 ml 
_Fecal Strept.ococci/100 ml 
_Plate Count - Org./ml 

TOTAL ftETALS 

A 11111 i n1111 -....- . 
..!'._Arsen1c 
_ < Bari1111 
_Beryll h111 
~caaniun 
~Chrani 1111 

_Cobalt 
~Copper 

- · -' Iron 

RADlOLOGICS 

/Lead 
_:_Kanganese 
~ftercury 
_llolybdenun 
_Nickel 
_ >_Se 1 en hn 
_._sliver 
_vanadi1111 
_LZinc 

_Tot. 1 Phosphorus 
~lot..1 Alic. as C.00) 
_Tot..1 Ha.rdness as ca00:3 
_Turi>ldity as NTU 
_Sp. Cone!. ( Ulltlos/ a.) 

_Alpha, Gross 
_Bela, Gross 
_226Radiun 

-~di1111 
_urani1111 

/\JDS f lSO-C 
_OU.r: ________ _ 



.. 1-
.. lnv trunmcnl.t\J l.hc11111JLr·y 

Jfa /OCi / l 0 I 3 : ll l 

PACl~lC N IAlllNG 
UlNIA NAllONAl ~ONl:.SI 
!SU W 100 N 
P~OVO UI U460l 

urnu srnr1:. 11rn1_111 urnoHnlOl{Y 
l:.nvironmental Chemislry Analysis ~epurl 

Oeecription: PACH lC N l'AlllNl,; 
Site 10 : Source: 00 

3!>01i 

JUO l'ugu : 

Cost Code: 
lab Number: 
Sample Oate: 
lot . Cations : 
lot. Anions: 
,.--...._.,d I otal: 

8802860 I ype: 04 
88/0~/18 lime: 

Uate of ~eview and QA Va1idaljQ!l 
inorganic ~eview: 

l:c;sooratory 

l'ot. Alk. 
·1-Arsenic 
r-Cadmium 
1-<.:opper 
!'-lead 
Mercury 
I-Silver 

Analyses 

21 
90.0 

!> l 
260.0 

20U00.U 
J . 24 
4~ .u 

me/1 Cations: 
me/l Anions : 

mg/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 

Organic ~eview: 
Nadiochemistry l{eview : 
Microbiology ~eview: 

I OS ~ ltlOC 140 mg/1 
1-~arium 0 . 1 !> mg/l 
l-Chrom1um < !>. 0 ug/l 
1-lron B.O mg/l 
l'- Manganes 4U.O ug/l 
1-~elenium 1. 0 ug/1 
1-l.inc ·1·100. 0 ug/l 



.. :'. i; cU 
U1NI STATE 1£ALTH l.ABOOATOOY 

Envlrorwntal Ctlellistry waur Analysis 
•.. c- .. 

,,--...._ water System No. Souru No. Dile Colliteted ft· ) I 'r1 
• Time Collected ----

--...._ yy/rrm/dd 24 hr clock 
·,.~-11 ·\r-. -

Euct Description of S...,ling Point: 11C 1 )· 
1 
{. / \ ! /.,C/:l (,\..1(·) 

'Ji> I < v· I"\ n.1: ..,c. . ·'"'> 
Collector: t) l ) C i- - ....J" 1J t 6 L <.. ' ''~ S) County: Cost r.ode: ::> .J( 1 I.'::> 

Send Report to: tJ /,.._" /r\ t\ \1 l-r) <"·\ ;,) <.. /: <~ .i( ( : . ." > Telephone No: '=) } ?-5)pc.; 
Address: e. ~~~ \..l) ~I 0 0 1J ·1-;'R (i\/c•) I TI} 1-t Zip : (~,__~yr; 0 .) 

.' 

-= 
_l_Tc _PC _J_T" -"" _BOO _Nut _Bact _Pest _Tlft _Had _Spec 

_Cyanide 
_Phenolics 
_Sulfide 
__pH 

_800 
_TSS 
_TICM 
_TOC 
_coo _oi 1 & Grease 

r.ATICJIS AHICJIS 

_lnl>nia Lead - _Bicarbonate 
_Arsenic _Kagnes i1111 _Carbon Dioxide 
_Biri1111 -~·tganese _carbonate 
_Boron _Niclcel _Chloride 
_caa.i1111 _Potassium _00] Solids 
_Calci1111 _Seleni1111 _Fluoride 
_Chl'Olllhlll - Silver _Hydroxide 
_Chl'Ollli 1111,Hex - Sodh111 _Nitrate 
_Copper _Zinc _Nitrite 

_PIPN Total Col ifonns/100 ml 
_PIPH fecal Coliforms/100 ml 
_flf Total Colifonns/100 ml 
_flf Fecal Colifonns/100 ml 
_Fecal Streptococci/100 ml 
_Plate Count - Org./ml 

TOTAL ~TALS 

Al 1111i n1111 X Lead 
;/Arsenic _,:_ttanganese 

,,., . Bari 1111 ~Hercury 
_Bery 1111111 _lt>lybdenun 

X Cadmium _Nickel --.-
-"'- Chranium _ .: Selenium 

Cobalt _i_Silver 
'< Copper _vanadiun 
~lron ~Zinc 

_lron _Phosphorus ,Ortho 

_Tota 1 Phosphorus 
..2{_Tota1 Alic. as ~ 
_Tota 1 Hlrdness as caOO] 
__ Turbidity u lfTU 
_Sp. Cond. (lllh>s/m) 

~OS f lSO-C 

_511\ca 
_sulfate 

_Other: ________ _ 

RADIOLOGICS 

_Alpha, Gross 
Beta, Gross 
22~diun 

-~dh.111 
_uranium 



l.nviron111t•nlul Chemistry 

Mn RY 1:.LLEN CRHK 114 MJL.~ Hl:.I ow M!Nl:. nt<LA 
U!NfA NArlONAL ~ORl:.SI 
88 W 100 N 
PROVO ur 84603 J'l'l-~'lBO 

UfOH S l flfl lltnll'll Lf\UOROIORY 
Environmental Chemistry Analysis Report 

Oescription: MARY ~LLl:.N CRl:.LK 1/4 Mfll:. Ul:.LOW MlN~ ARl:.fl 
Source: 00 Site 10: 

Cost Code: 3508 

JUO Page : l ' 

Lab Number: 8802861 1 ypc: 04 pat.~_Q_f Revj cw and QA Ualj dation 
Sample Oate: 
·1 ot. Cations: 
rot. Anions: 
(:~ lotal: 

88/0S/16 lime: 

SS me/l Cations: 
~5 me/l Anions: 

Laooratorv Analyses 

rot. Alk. 92 mg/l 
1-Arsenic <1.0 ug/l 
r-Cadmium 2 ug/l 
·1-Copper 42.0 ug/l 
r-Lead 40.0 ug/l 
Mercury <0.2 ug/l 
I-Silver <2 .0 ug/l 

inorganic Review: 00/0b/22 
Organic Review: 
Radiochemislry Review: 

1.8 Microbiology Review: 

l OS i} lUOC B2 mg/l 
1-E!arium 0.039 mg/1 
r-Chromium <~ .0 ug/l 
l-lron 1. 1 mg/ J 
t'-Manganes 46.0 ug/l 
I-Selenium <O.~ ug/J 
!'-line 310.0 ug/l 



UlAH STAlE 1£Al TII L.AQATaf1 ·· · ·2r·s 1 :1 . : ·' . , , 0 
Envl,,,,_ntal cti.lstry W.ler AMlysls 

C ' r' /c;~ Wlt.r Syst.m No. _____ Source No. Dite Collected c ,f, .) • Thne Collected ___ _ 
yy/nm/dd 24 hr clock 

wet o.scrlption of s.np11ng Polnt:~/_i_i~IJ~R-'-'f',/ __ (........._( __ t_(_._1'_._1_.....;;(,__· \7'""'' '-(.;....··_l."""". _1<....._ .. _____ _ 

IJ. \ • /I'"'"? . I /} 
I'-{ M I L l () l. l L· L·\J /\' 1; I . \ ( . (> (:- I ) 

.-) . . 
Collector: J 1-1 <. .. )L I+ ){{ ,.~f:,(,Ll i1..J 0i County: Cost Code: ).!t"• h 
Send Report to: ~ ~~ C\.)j r~· tJ f)'T luA)J\1_ - r;;P'< '> /'" Telephone No: 'i J /-~-;-):r. 1 

Address: f--,(:; f.,.ir /Ct~· tJ Wo/(\ LJ7;1!/ Zip: {1//(~t::; 
I 

_PC _Pfl _800 _Nut _Bact _Pest _Tlfl _Had _spec 

_Cyanide 
_Phenolics 
_sulfide 
__pH 

_eoo 
_TSS 
_TKN 
_TOC 
_CXJD _oi 1 & Crease 

~ ANIONS 

-"""°" ia lead - _Bicarbonate 
_Arsenic _Magnesium _Carbon Dioxide 
_Barium _1'anganese _Carbonate 
_Boron _Niclcel _Chloride 
_Cacililn _Potassium -~Solids 
_ea1ch111 Selenim - _Fluoride 
_0.l"Olilll _silver _Hydroxide 
_Chrcmi111,Hex _Sodi111 _Nitrate 
-~r _Zinc _Nitrite 

_PIPN Total C.olifonns/100 ml 
_fll'ff Fee.al Colifonns/100 ml 
_HF Tot.al Colifonns/100 ml 
_flf Fee.al Colifonns/100 ml 
_fecal Streptococci/100 ml 
_Plate Count - Org./ml 

TOTAL t'ETALS 

Aluminum X_,_Lead 
'I Arsenic A. Hanganese 

_2LBarilJll '( Hercury 
_Beryll hn _Holybdenum 
_LCachh111 Nickel 
~Chranium X Selenium 

<:obalt _l Silver 
<(Copper _vanadium 
~lron ~Zinc 

Iron - _Phosphorus,Orlho 

Tota 1 Phosphorus 
=.;&Total Alic. as cacD] 
_Total Hardness as ca~ 
_Turbidity as NlU 
_Sp. Cond. (Ulhos/an) 

i ... TDS (I lSO-C 

_Silica 
_Sulfate 

_ottwr: ________ _ 

RADIOLOCICS 

_Alpha, Gross 
Beta, Cross 
226Radhlll 

-~di um 
_uranium 



... . 
u.n}OC>/:>2 lll:O~ 

I nvjrc11Ht1l•nlill Ch0111isl.ry 

PACHlC MINI:. PORlfll ~LOW 200 Yl>b. Ul:LOW JJORIA 
U!N l'A NA t"lONAL 1-01n:s I 
88 W 100 N 
Pl<OVO UI tl11603 j'f'/ ~·rno 

u I J)H s rn It:: m.1H. rH U\HOtrn I Ol~Y 
l:.nvironmenlal Chem.ir.Lry Analysis Reporl 

Oescription: PAClt1C MlNE PORrAL I-LOW 200 YOS. Ul:.LOW PORIA 
Source: 00 Site IU: 

3~08 

.IUO l'C\ge: 1 

Cost Code: 
lab Number: 88o:rn62 l ype: 04 !Jate of Review and_Qfr_ VaJidaU crn 
Sample Date: 
lot. Cations: 
fot. Anions: 
G~ lotal: . 

88/05/lU fime: 

91 me/1 Cations: 
91 me/l Anions: 

Laaoratory Analyses 

Tot. Alk. 152 mg/1 
1-Arsenic 24.0 ug/l 
f-Cadmium 9 ug/l 
'I-Copper 62.0 ug/l 
r -Lead 180.0 ug/l 
Mercury <0.2 ug/l 
I-Silver <2 . 0 ug/l 

J 

lnorganic Review: UU/06/22 
Organic Review: 
~adiochemistry ~eview: 

3.0 Microbiology Revjew: 

rns ~ 160C 202 mg/l 
I-Barium 0. 11 mg/l 
r -Chromium < s .0 ug/1 
1-lron 6.6 mg/l 
1'-Manganes 23.0 ug/1 
I-Selenium <0.5 ug/1 
r-Linc 1300. 0 ug/l 



UTNl STAlE ~LTH l.ABCltATClf1 

Envlrocwntal Challlstry Wiler AMlysis 

Wlt.r Systm Ho. _____ Sourc. Ho. __ _ Date Collected _____ Tl~ Collected ___ _ 
yy/ftfft/dd 24 hr clock 

E.uct Desert pt Ion of ~ llng Point: ... '/_1fl._.......,( .... · ..._, ...._( _ ._) <_....:...JV\~·.._; ,:.,i'._· • ..:..(_· __ ~ ..... ~;_1'...;,(_'....;f...;,1_1_1.. _ _..:,.r_...;./_c_~_i....;'.;..;·:...J _ 

·7 ,.)(> vfY/ ';") ( u .. 't.L1 ? (\ R -/I)..__ 

0o11.ctor: YAu L 
\ ' I \ I ' 

Send Report lo: t) 1 01 n A .' ()7 11 •v n c.. 

Address : f' f' ~ J /6(~ ty 

~ - ' County: Oosl Code: ) ~., .. ' i~., 

-.. I Telephone No: ~ .J 7 i:r;}f: ~ · 

'-; /l /-/ " (I' "> Zip: . , /( .. ' ') 

== 

_I TC _PC _1_1" _Pf\ _BOO _Nut _Bact _Pesl __ Tl-ti _Had _spec 

_Cyanide 
_Phenollcs 
_sulfide 
__pl 

_eoo 
__ TSS 
__ TKH 
__ Toe 

_coo _oi 1 & Grease 

CATIC»IS AHIC»IS 

__ Alllllon i a Lead - _Bicarbonate 
_Arsenic --~gnes i 1111 _Carbon Dioxide 
__ Barhn _Planganese _Carbonate 
_Boron _Nickel __ Chloride 
__ eaaniin _Potassi1111 -~Solids 
__ cal cha _Se leni1111 _Fluoride 
__ a1r·mi 1111 _Silver Hydroxide 
__ O'lrmi1.1111,Hex Sodi1111 - __ Nitrate 
_Copper _Zinc __ Nitrite 

__ PIPN Total Col ifonns/100 ml 
_PIPN Fecal Oolifonns/100 ml 
_ftF Total Col ifonns/100 ml 
__ IF Fecal Oolifoms/100 ml 
_Fecal Streptococci/100 ml 
~Plate Counl - Org./ml 

TOTAL llETALS 

Ahrnin1111 _s_Lead 
l Arsenic _L~nganese 

~Bari1111 ~Hercury 

_Bery 11 i 1111 _Holybden1111 
__Leaani1111 _Nickel 
_y_ Chrani 1111 _..i;:,.Seleni1111 
_c:obalt _ysilver 
_l'._Copper Van.idi1111 
_.L lron '>.:..zinc 

__ lron _Phosphorus ,Ortho 

_Total Phosphorus 
_(_total Alk. as ~ 
__ Total Hardness as Ca~ 
_Turbidity as NTU 

Sp. Cond. (l.ldlos/a11) 

Xt0s' lSO-c 

_Silica 
_sulfate 

__ other: _________ _ 

RADIOLOGICS 

_Alpha, Gross 
Bela, Gross 
22~di1111 

_2~di1111 
_urani1111 



LOWER 
U LN fn 
88 w 
l'IWVO 

~nvironmcntul Chemistry 

PAC.M!NE PORIAL ACROSS SIRIAM ~ROM UAKl 
NA I !ONAL 1-0IH.S I 
100 N 

811603 j'/'/-'.J'/60 

UIAll ~1'011: llU\llll Lf)IJOkOIOkY 
lnvironmenla'! ChemJslry llnaJysiG Report 

Description : LOWl::R PAC.MINI:. 1>0RrAL ACkOSS SIREAM HOM BAKl 
Source: 00 Sile lD: 

Cost Code: 3508 
Lab Number : 8802863 1 ype : 04 

88/0!>/18 fime: 10:4~ 
Uate of Review and QA Validation 

Sample Date : 
lot. Cations: 
fot . Anions: 
Gr .. ..-- I otal: 

109 me/! Cations: 
109 me/l Onions: 

Laboratory Analyses 

rot. Alk . 183 mg/l 
I-Arsenic (1.0 ug/l 
I-Cadmium (1 ug/l 
·1-Copper (20.0 ug/l 
r-Lead <5 .0 ug/l 
Mercury (0.2 ug/l 
T-Silver <2 .0 ug/l 

Inorganic Review: 88/0o/22 
Organic Review : 
Radiochemislry Review: 

3.6 Microbiology Review: 

ros ~ 180C 204 mg/! 
1-Harium 0.0~6 mg/l 
r-Chromium C>.0 ug/l 
1-lron 0.048 1:19/1 
f-Manganes 6.0 ug/l 
I-Selenium <O.~ ug/1 
t'-linc (20.0 ug/1 



UlAH STAlE ..:AllH l.ABQRATORY .. ' I ') ,., 63 
'·· u 

.. 
EnvlronRtntal Chelaistry Wiler AnAlysis 

~ W.lM SysU. Mo. ___ _ Source Mo. __ _ Olte Collected r9 -)-Ir..> TIN Collected A . ~15 
yy/ltfll/dtd 24 hr cloclc 

Euct Description of S...,llng Polnt:_Ll ___ ,."""_1_1._..:_·(_._/;:>'"""---'?-· .;..1-_l ""1... __ /\--__ ··f_J_1_\...._\_( __ _.'?_· .:..' ...;'~...;."_, '....:..'1_'J_L_._ 

1-J-c (·':-.. ":> ·.~'/Q.C:-J'rV\ ~- C-'c.;iV\ ·-;f)J(Tl ~-f.:°~J:· \tJ(.. 

_eoo _Nut _Bacl _Pesl _lift _Had _Spec 

_Cyanide 
_Phenolics 
_Sulfide 
_pH 

_800 
_TSS 
_TKN 
_ TOC 
_roo _ol 1 & Grease 

_,..,. Total Colifonns/100 ml 
_llPH Fec.i 1 Co 1i forms/100 ml 
_w: Total Colifonns/100 ml 
_w: Fec.il ColifonDS/100 ml 
_Fec.il Streptococci/100 ml 
_Plate Counl - Org./ml 

_lilmonla _Lead 
_ Arsenic _Kagnesium 
_Barium _ Kanganese 
_Boron _Niclcel 

cadlltn _Potassium 
Cal cha _Selenhn 

_Chrm\1111 __ silver 
_Chrani111.Hex _SOdh111 
_Copper _Zinc 
_ lron 

_Total Phosphorus 
~Tot.al Alic. as C400a 
_Tot.al Hardness as Ca<X>a 
_Turbidity as NTU 

Sp. Cond. (lldlos/Clll) 

:::Z:Tos f 1eo-c 

TOTAL IETALS 

_Bic.irbonate 
_Carbon D1oxide 
_Carbonate 
_Chloride 
_00) So 1 ids 
_Fluoride 
_Hydroxide 
_Nitrate 
_Nitrite 
_Phosphorus ,Ortho 
_siHc.i 
_Sulfate 

Aluminum 
:J... Arsenic 

....:S.._Barium 
_ Beryllium 
_Lea0aium 

X. Chranium 
Cobalt 

Xc:opper 
_£_iron 

RADIOLOGICS 

Ytead 
~f\anganese 

_t_Hercury 
_ flolybdenum 
_ Nickel 
_i_Selenium 
_LSilver 
_vanadium 
_LZinc 

_Alpha, Gross 
Bet.a, Gross 
226Radium 

-~di um 
_uranium 

_Other: ________ _ 



• ~t 

01 
R- LH\'I [./Sl'IMPLI - NUMLll R.: [ r#/ 

LITl'llf STnH WOTER QUOl.I I Y SYSH.M 
MONITORING RUN PROGROM 
~ 

MO •RING RUN: [ ) 

SlOR[l: [ ) SOURCr:: [ J COUNTY:[ ] us l : l ] (;OS I r.on L : [ 

DESCRIPTION: ( tJ rT'f~ F~/\' ,.Ottt<..1" t c.a-.. FvtL ,,.J:J(Jv(.. Bo{j NJ;,, <ioJ J 

COILECTOR: CPJ fAJ [V)[L)[ )[HJ[ Jl5HkJCAHBHeHLJllJJ[rJJ[DJC J[ ][ Jl ] 

DATE:(g)(B)[o](7](~][0] 
V Y M M D D 

TEMPERATURE: 
pH: 
0.0.: 
SP.COND.: [ )[ )[ 
SP. GRl'IVITV: [ 
TRANSPORFNCV: 

~ 

r IME: (I][ O][t.~ rs-) 

FJELD TESl S 

(I ](o). (0) C02: 
( )[b].(7] DF.PTll: 
( ][ ) . [ J Cl RF.SID.: 
)[ )[ ][ J FLOW (MGD): 

).( ][ ][ ] FLOW (GPM): 
( ]( ].[ ] FLOW (CFS): ( 

TV PF: ( J[ j 

][ H 

( 

[ 
][ 

[JLJ[][J 
J[ J[ I[ J.f J 

[ 1.( HJ 
[J.[][] 

'J ( J ( l ( I . ( J 
][ ][ 11z.1.1~1 

SOMPLE BOTTLES NEEOFD 

I Cl .HRV: (2) 

NUTRIFNTS: (7) 

TOTAL METALS:[2] 

l 

fl ELD COMMENTS: 

'~ > 
rf'IKE FLOW 

] 

] 



oi 

lllt\11 SH\l[ l'lll'lHR Qlll'll.IlY fiYSlfM 
MONITORING RUN PROGROM 
,,--...., 

MO RI Ne: RllN : [ J 

moRr 1: c SOU RC.£. : l 

N lll'l 11 /Sl'lMl'l I·- NUMlll I\ . : l JI:. z_ 

C:OllNl Y : ( J ll~: I : ( cos I \.Oil I . I 

DESCRIPTION : [ Abll 0 F L.Vwt:r~ 8i..Jc;... MINc ] 

C.OLLEC':TOR: lPHAHVH~H )[rf)[ JlSJlkHAJl8)[£)(L. llUJ!/'JJ (OH H 1( H .I 

DOTE: [0] [ 8] [ O] [7] [2..] [o] 
Y Y M M D 0 

TF.MPER/'lTURE: 
pit: 
0.0 .. 
SP .COND.: 
SP. GRAVITY: 
TRONSPl\Rf.NCY: 

CH TRY: [2] 

NUTRIENTS.[7] 

TOTAL MET/'lLS:(2] 

[ ][ ][ 
[ 

TIM[: [I ][I ][3][SJ 

r J I l.D 1 LS I ~i 

[OJ[~]. [OJ C02: 
[ ] [S"] . (2..] Dfl1 1 U: 
[ ][ J . [ J Cl RF.SID. : 
][ ][ ][ ] F Lm'll (MGD): 

] . [ ][ ][ ] Fl.OW (GPM): 
[ ][ ].[ ~ f LOW (CFS): ( 

IYPF.:[ H] 

J( ][ 

[ 

[ 
][ 

[ J [ .I [ J [ J 
](][Jf] .[ l 

( I . r I I: J 
c ·1 . r .1 r 1 

Jl ][ I( J.I J 
)[ ][ Jf I . l S'J 

SOMPLE BOTTLES NEEDED 

rJ.ELD COMMENTS: TnKE rLOW J..y.~ ~ ._o_L.. ____ ,_. -~-·_.::_c..._) ·._A_i_l .. ___ D_,,_rt k :: . -~s, 

J 



lllAH STnlE WOllR QUnLJTV SVSTlM 
MONITORING RUN PROGRnM 
,..-...., 

MOI RING RUN: l J 

STOREl : [ ] SOllRCf.: l ] 

u. on 11 /!iOMl•I I - NllMlll I<. : r ':/::/ .3 

C.OUNl Y: ( ] u~il.: r J C.OSl COCH : [ 

OESCRlfllION: [ NOZ'T /-( FOeK ~~E?:~IC.A N F°()ll/:: hEL{> w Lllo(Jt,J.:.~" &Ml/~E') 

COLLECTOR· [pJ[A][()J[LJ [ ] (/../]( ]l.SJ[t't"J[A)[~)[E'][LJ( cJJ[N JlD]( ][ ]( .I[ ] 

onTE :[8J[B](oJC7J(z...J[ol 
Y Y M M D 0 

TCME : [I ] [I] [ :>""] [o] TYPE: [ )[ ] 

TEMPERATURE: 
pll: 
0.0.: 
SP. COND. : 
SP. GRAVITY: 
TRnNSPARENCY: 

CH TRY:[2] 

NUTRIENT: [ 7] 

TOTAL METALS: [ 2] 

FIELD COMMENTS: 

[I)[/)· [S] 
[ )[G.). [SJ 
[)[].[) 

[][][)[][][] 
[ ].[ ][ )[] 

[ ][ · ].[] 

Fl I.ID l E.STS 

C02: 
IH.Pnt: 
Cl RESCD.: 
FLOW (MGD): 
FLOlrJ (GPM): 
FLOW (CFS): 

[][][J(J 
c H H H i.r J 

[ J. f H J 
[ J . [ 11 I 

( )[ ]( ][ ].[] 
( ][ ][ ][ ]( ]( I [Z] . l 'f-J 

SAMPLE BOTTLES NEEDED 

.:...Tn;.;;..:Kc:..;:E;:_..;..F..::.LO.;:..;W;..;___,J~q; -::-_. 0~3-' __ t.AJ_,_,,J._·/,_')_..:._b_--_' __ D_<t__,p,.__f_J_:._., _~_s_• 

] 



I--

Ulf'IH SfAlf WAllR QUAIJTY SY~ffM 
MONl I OR ING RUN PROGRf'IM 

MO ~RING RUN : { ] 

II l>f'l I I /~if'IMPl I NllMlll It.: l J:/ .3 A 

s I ORr r : l J !'lOURC:f : l J \.OUN IY : L ] usr· : l .I cos I CODI : I 

DF:SCRtPTION: ( N~il, P,.,,,ft_ AJft~r'iCillL Fo-vk Riv~y,l//nJve ~ciHc //lf,;,e J 

COi LfCTOR: [P] [A][(.}] [L ] [ ] [}/] [ ) [.SJ (.k) [A) [8] [C-J [t.] [U] [1\JJ [DJ [ ) [ ] [ ) [ J 

DATE:(8](8)(o)( ?][Z](o] 
Y Y M M 0 0 

TEMPERATURE: 
pH: 
0.0.: 
SP.COND.: [ 
SP. GRAVITY: 
TRANSPORENCY: 

,..--..._ 

CH 'TRY: (2) 

NUTRIENT: [7] 

TOTAL METALS: [2] 

)[ )[ 
( 

11MF: : [I J( ~Ho](::."] 

FJ l LD Tr:.STS 

[/)(~].(O] C02: 
[ ][,].[7) l>(Plli: 
[ )[ ).[ ] Cl RF.SID.: 
][ ][ Jl ] FLOW (MGL>): 

] . [ ][ )[ J FL.OlrJ (GPM): 
[ )[ ].[ ] FLOW (\.FS): [ 

TYPE: [ ][ ] 

][ ][ 

[ 

[ 
][ 

[)[)[](] 
][ )[ ][ ].( ., 

[J.rHJ. 
[ J . l .I L J 

)[ ][ ][ '].[] 
]( ][ ][7]. [Ql 

SAMP LE BOfTLES NE EDED 

FIELD COMMENTS: TriKE FLOW _JI.I.~ ..:.lo' ~.hd'ff = ~-. .:;; 1 Dc~-11:; .s 1 



Ot· 
R- (>fll 1 /SflMl'l.l.- NUMlll.R .: I -If 'I-

urnH Slfllf Wfll!R QUOLllY SYSl[M 
MONITORING RUN PROGRAM 

MO'~RING RUN : I ] 

~10101 : ( .1 ~;ou uci: : [ J COllN I Y: (' J 

DESC:RIPTION : ( 'PAq r / c 11 /IV€ - µ 4 ·/N A[) 1 T 

u!; r : c 1 \.OS I COi> I : l 

] 

COLLfCTOR : G'HAHJJC<-)[ HHH J ~Jl)::JlAll lSHc::Hc..HvJlnJ [DJ[ H Jf H J 

DA TF.: [9] (8) (0) (7 ] [ 2.) [OJ 
Y Y M M D D 

TEMPERATURE: 
pH: 
0.0.: 
SP. COND.: [ 
SP. GRAVITY: 
lRANSPf\RENCY: 

CH ~TRY: (2) 

NUTRIENT: (7) 

TOTAL METALS: [2] 

Fif.lD COMMENTS: 

]( ][ 
[ 

[ 
[ 
( 
][ 

J..[ 
[ 

TIME : [ · ] [ J [ ] [ ] 

Fl ELO TESTS 

](7].(0] C02: 
J [ <.:. ] . [SJ DEPTll: 
]( ] . [ ] Cl RES ID. : 
)[ ][ ) FLOW ( MGD) : 
][ ][ ] FLOW (GPM). 

)[ ].[ ] FLOW (CI· S) : [ 

fYPf.: [ ]( ] 

[ 

[ 
]( ]( ]( 

[)[]()[] 
][](J(J.[] 

( J.[ H] 
(J.[][] 

.I[ 1[ lf. ].( ] 
]( ][ JL ] . [ Z.] + 

SAMPLE DOTTI.ES NEEDED 

] 

'J 



01 

u1n11 STnl I L.Jnlf. R QUOl JTY SYf.TrM 
MONillORlNG RllN PROGROM 
r--... 

MO 1RJN(; RUN: [ ] 

R- l>fll ( /SOMPLI NllMBl:I< .: [-JI S--

SlORl'.1 : [ SOURC:I·: r COUN l Y: [ J II ~i I : [ .J r.os 1 con 1 : 1 

OESCRIPUON: [?A Cl Ft c... /VI uJ ~ - N vJ /)of~./ AL ] 

courr.TOR : [pJ [A] [U] LL] [ ] [HJ [ J (~ J [k] [A] It! J [~] [L J [U J [f.l] fDJ l JI Jr ] ( J 

DATE: ( 8] [8] [o) [7] [~ [o] 
Y Y M M 0 D 

I 

rrME: Cl J O][o](oJ TYP~.: [ ][ ] 

rlEU> HSlS 

TEMPERflTURE: [al Col. [O] C02: [ 
pit: 
0.0.: 
SP. COND.: [ 
SP. GROVITY: 
TRANSPORENCY: 

CH .TRY:[2] 

NUTRIENTS : [7] 

TOTAL METOLS: (2) 

rI ELD COMMENTS : 

[ ][ 
[ ][ 

]( ][ )[ ][ 
[ ].[ ][ 

[ ][ 

TOKE FLOW 

J [ ] OLPIU: [ ]( 
] . [ ] Cl Rl'S1D.: 
H ] FLOW (MGO): 
][ ] FLOW (GPM): [ ][ 

] . [ ] fLOW (CFS): [ )[ ]( ][ ][ 

SOMPLE OOTTLES NEEDED 

)[ 1( 
]( 1r 

( I . [ 
[ J . [ 

][ 1( 
]( )[ 

H 
J . I 

H 
] I 

].[ 
] . [ 

J 

] 
:i 
1 
] 
] 
] 



.. 
01 

Ulnlt STnTF wnTFR QUl'lLIIY SYSHM 
MONifORING RUN PROGRAM 

MO~ RING RUN: ( ] 

R- Dn IE /SnMPL.1 -NllMUU~. : ( ~/-<.. 

STOR~T:[ ] SOURCE : [ ] 

DESCRIPTION·: [ fJa.e-1 ...,C,-c /f-( ,·,, 9 

COLL[CTOR:[f'][A)[U][L.][ ][t.J][ 

COUN I Y: l ] USE: [ ] COS I COili": [ 

DATE; [8J[e](o][7 ](2..][ O] 
Y Y M M D D 

TEMPF.:RATURE: 
pH: 
0.0.: 
SP. COND.: ( 
SP. GRnVITY: 
TRANSPARENCY: 

CP :rnv: [2J 

NUTRIENT: [7] 

TOTAL METnLS: (2] 

][ )[ 
[ 

- (J_e ,, # r ~ /« I// "nCJ .5 

J csJ r1<1 [1J.J ~J ce::J [L...J ruJ [!VJ r Z>J [ 

] 

][]()[] 

fIME: [I ][3][ I )[O] TYPE: [ ][ ] 

FHLD TESTS 

( Z] (OJ. (o) C02 : ( ]( J( 
[ J[G.J. [7] DEP"J H: [ ][ ][ ][ 
[ )[ J. [ J Cl Rl:SID.: ( ].[ 
][ )[ ][ ] FLOW (MGD): ( J .1 

J . [ ][ )[ ] FLOW (GPM): [ ][ )[ H 
[ ][ ] . [ ] FLOW (CFS): [ ][ ]( ][ ][ )[ J[ 

SAMPLE UOfTLES NEED~D 

FI ELD COfll'oMENTS: TAKE FLOW 

J ( 
] . [ 
][ 
J[ 

l . [ 
] . [ 

J 
] 
) 
·1 
] 
) 



01 ·. 

UlnH STnTE W~TlR QUALITY SYSTEM 
MONITORING RUN PROGRAM 

MC~RING RUN·( ] 

R- Dn I E/SnMJ>U:-NUMUER .: ( # 7 

STORET: [ ] SOURCE;( ] COUN1Y:[ ] USE:[ ] COST COD~.: [ ] 

DESCRIPTION:[ 

COLLECTOR:[PJ[ICJ)[u][L.J[ ][;../)[ J[S]~JlA)[B][E")[L](UJ[N] LD][ )l ][ ][] 

on rE: fBJ 1BH0JL7][2..)[0J 
Y Y M M D D 

TF.MPERA fURE: 
pH· 
0.0.: 
SP.COND.· [ ][ ]( 
SP. GRAVIfV: [ 
lRANSPARENCY: 

CH .... _ .:>TRY: [2] 

NUT RIENT: (7] 

TOTAL METALS: ( 2) 

FIELD COMMf..NTS: 

r IME: [1 ·] [ 'f] [Z,.] [~""] 

FHLD TESTS 

( 2 )(0). [o] C02: 
[ ]({>]. [ 7 ] DEPfH: 
( ][ ].[ ] C1 l~ESID.: 

]( ]( ]( J FLOW (MGO): 
].( )[ H ] FIOW (GPM): 

[ ][ ].[ ] rLOw (CFS): 

fYPE:[ .I[] 

[ 
[ ][ 

[ J[ 

r. ][ ][ ]( ]( 

·SAMPLE BOTTLES NEEDED 

J[ I[ 
][ l[ 

[ 1 . [ 
[ j.[ 

J( 1( 
][ ]( 

][ ] 
].[ ] 

H ] 
H ·1 

J.L J 
] . ( l:>J 

J 



0 l : 

UTMI Slf\TE ~-Jl'lHR QUnl.ITY SYSl'IM 
MONirORING RUN PROGROM 

MO~RING RUN ; [ ] 

1~- l>tn usnMPU - NUMUrn .: C#J' 

SlOREl:[ J SOURCE;[ J COUNJ'Y:(' ] llS[:L .1 co~.t COIH:( ] 

DESCRIPTION [ tJ o-ri/, !='"h"/t_.. A 1t1t"y-t~ F~ {<__, f21'v ~'<' 8e.ltx.r /'J1tc:i/:.., µf ,~ e 1 

COLLECTOR· [P)[A][ U] (l,)[ ][I-(][ ](5J(KJ [4J[5J[c;-][L][ (/) [N][D][ ][ ]( ][ ] 

DOTE: [8] [8] [o] [7] [2.] (o] 
Y Y M M D D 

TF.MPEROTURE: 
pH: 
0.0.: 
SP.COND.: 
SP. GRAVITY: 
TRl'lNSPl'lRENCY: 

.,..-....._ 
CH TRY:(2] 

NUTRIENTS: [7] 

TOTAL METOLS: (2] 

[ ][ ][ 
[ 

HME: [/][if] [SJ [oJ 

FILLO l l.STS 

[I][?]. [C] C02: 
[ )[b).[':'] DEPTll: 
[ )[ J . [ ] Cl RES ID.: 
][ ]( )[ ] FLOW ( MGI>) : 

] . [ ][ ][ ] Fl.O!rJ (GPM): 
( )[ ] . ( ] FLOW (CFS): [ 

TYPF:[ ][] 

][ )[ 

[ 

[ 
][ 

[1(][](] 
HHJf'J.[J 

r J. [ H 1 
L J. L H l 

][ H HJ.[ J 
]( ]( ][7]. ["] 

SAMPLE BOfTLES NEEDED 

' 

l FIELO COMMENTS: TOKE FLOW Jc.t~ ::: : 0</-_1 
__ "l)(;z:Lh ::: . 5 1 wrJ/4 :._f ..f-/ ~ 

S. ~ .\--c.. Lo c.~t11.d 
\ 

..lus± wpeJ.yt~ .C:"'<W"' ~~~ 4)) <~_fu_k __ _ 



01 . 
R-0(\T[/Sl'\Mr•t.f.-NUM!lrn.: ( # c; 

UTAH STl'\TE Wl'\T[R QUl'\LITY SYSTEM 
MONITORING RUN PROGRAM 

MC 'RING RUN: [ ] 

STORET: ( ] SOURCE· [ ) COUNTY: [ ] USf: [ ] COST COr>F: [ ] 

DESCRIPTION: [ tJ,-rfJ, Ftrl'/.:._ Am~.f'ic.a-..._,,t-&-r'/._ £,vf'I' ~ J>f#/c--f,#Vh. ~·&:.,,/- J 

COLLECTOR: fP] [/4] [{)] [L,..] [ ] [J.IJ [ ] [SJ [X] [A] [8] [~1 [L.] [ U] (/\JJ [b) [ ] [ J l ] [ ] 

s: 
DATE: [8](6)(0)(7](2-J(O) TIME: [/'HitH3HSJ rvPF.: [ )[ J 

Y Y M M 0 0 

TEMPERATURE: 
ptl: 
0.0.: 
SP. CONO.: 
SP. GRflUITY; 
TRl\NSPl\RENCY: 

..--...._ 
Cli TRY:(2] 

NUTRIENTS: [7] 

TOTAL METALS: [2] 

[ ][ ][ 
[ 

FIELD TESTS 

[I H'-J · CS:I C02: 
[ )[f.]. (8) DEPTH: 
[ )[ ].[ J Cl RESID. : 
]( ][ ][ ] FLOLoJ (MGO) : 

].[ ]( )[ ) FLOlrJ (GPM): 
[ ][ J . [ ] FLOW (CFS): [ ][ ][ 

SAMPLE BOTTLES NEEDED 

[ 

( 
][ 

(J(](J[J 
][)[](J.[) 

[].[][] 
c J . r ·1 r J 

J[ ][ ][ J.() 
H HJ J U)J · [7J 

rIEL.O COMMENTS: TAKE FLOW J "·~ ::: .15 1 w; .,,f-/ ~ = ~I Dr?:..f!../h :: . "7 I 

] 



o o o i I ...... ' . ,_ 
OE~G~lf'll~>N:( !//AR-I/ EL~Ef\J G-ULC.fl c.,€c;e;f< A· T /'1<JUTH J 

COLlf'C:TOU:[p][AJ[UJ[L)[ ][HJ[ Jl~J[/(][A)[B](E)[L)[U)[N)[DJ( ]( )[ H] 

onTF.: (8) [8J (oJ [7J [2.J (oJ 
~y Y M M D D 

r.IMf : LI J [4] (I J (O] 

TEMPERATURE: 
pH : 
0 0. 
SP.CONO.: 
SP. GROVITY: 
TRANSPARENCY: 

[/)[SJ. [oJ 
( ]("].(SJ 
[)[](J 

[ H H J [ H H .I 
(].()[][) 

(][].(] 

fl r:t.n Tr:STS 

CO?. 
OLP 111: 
Cl RI-SID.: 
f LOW (MG!>) : 
FLOW (GPM): 
FLOW (CFS): 

IYPF : [ J(] 

[J(J(J(J 
( ][ ][ ][ ].( 1 

[ 1. f H I 
[' ·1 . I 'J L ·1 

[ ]( ][ ]( J.( J 
[ ][ ]( ][ ][ ][ J[f].(71 

SOMPLF: aornrn NLEDF.0 

CHEMISTRY:(2) 

NUTRIENT: [7) 

TOTOL METALS:[2) 

FIELD COMMENTS: 

·' 

---------------------------------------

---------------~--------------~---~--

-



Ol 

UTAH STATE wnTER QUnLITV SYSTEM 
MONITORING RUN PROGRnM 
~ 

MO. RING RUN : [ ] 

SlORET: [ ] SOURCE : [ ] 

R- n1n r 1snMPU.- NUMfH.R. : ( ·#I/ 

COUNIY : ( ] USE:[ ] COST C:OOE: ( ) 

O(SCRIPTION: [ ('lorlh P"'>"fv Ame.rt~ ff.rk bz/gw-A/A- . Gf/f.p.., 6Mfc..( J 

COLLEClOR:[p][A](UJ[I.-][ JUlJC ](S](K:'][t..\J[~][C][LJ[Ui/'JJ[D]( ][ ][ ][] 

DnTE:(8][8][0][7]['][0] 
Y Y M M D D 

TEMPERnTURE: 
pH: 
0.0.: 
SP. COND.: [ 
SP. GRnVITY: 
TRANSPARENCY: 

CH. ..TRY: [2] 

NUTRIENT: [7] 

TOTnL METALS: [2] 

][ ]( 
[ 

TtME: [I ] (6) [..3] (0] 

FIELD TESTS 

[/ ][7] · [O] C02: 
[ ](6]. [9] OE Plll: 
[ J[ ] . [ J Cl Rt.SID.: 
]( ][ ]( J F· LOW (MGD): 

] . [ ][ ][ ] FLOW (GPM): 
[ ]( ] . [ ] FLOW (CFS): [ 

TYPE:[](] 

][ ][ 

[ 

[ 
][ 

(][](][J 
][][](].(] 

( ].( ][] 
[].(][] 

]( ][ ][ ].(] 
]( ][ J ][8] . [-Z..] 

SnMPLE BOTTLES NEEDED 

J () I D "1,-11 :::. • ,. L' I I • ,- 11-/'lc ;::- _ .,_ / • rIELD COMMF.N IS: TnKE FLOW Y.~ :: ,, 3 ... rU' t:> " "\..I c.Yt• / 

] 



R- nn I ( /51'lMl'I r - NllMlll: Ii . : 1-#;z_ 
0 I • • 

llHIJI STnl ( wnTER QUAl.l TY SYST[M 
MONITORING RUN PROGRAM 

MC )RING RUN: [ J 

STORF.1 : [ J SOURCE:[ J \.OUNTY : f ] USF:[ ] cos-1 coor : [ J 

DESCRIPTION: [MA~'/ f?LL€tJ G-Vt..C..H c ~et;k A /!!><J UG MJNL- {Jlfl//l/<:ijS 

\.OLLECTOR : [P] [A][V][~][ ] [I.I][ ](S ][lc](Al[/.3J[&'J [ L)[V][N)[D][ ][ ][ ][ ) 

DATE: (0) [8] [c>] [7] [Z..] [ /] 
Y Y M M 0 0 

TEMPERATURE: 
pH: 
D.O.: 
SP .COND .: [ 
SP. GRAVITY: 
TRANSPl'\RENCY: 

,..--....,_ 
CH TRY; [2] 

NUTRIENTS : [7] 

TOTAL METALS: [2] 

][ ][ 
[ 

[ 
[ 
[ 
][ 

J . [ 
[ 

TIME [ 0][9]['-1)[0] 

FIELD TESlS 

] [9] ·[DJ C02: 
][l.). [ 7 ] DEPTll. 
][ ] . [ ) Cl RES ID. : 
][ )( ] FLOW (MGO): 
][ )[ ] Fl.OW (GPM): 

][ ) . [ ] FLOW (CFS): [ 

TYPE: [ l[ ] 

]( ]( 

[ 

[ 
]( 

(]()[J[] 
)[)[Jr).[] 

[].(][) 
[].[](] 

][ ][ )[ ].[ 1 
][ )[ )[ J.[l.JZ 

SAMPLE BOTTLES NEEDED 

FIELD COMMENTS: TAKE FLOW Ju~ : · 0 z..' tJ ie/ff. :; /. 5'
1 

.l 



·--
R- on I l /SOMl'I L· NUMllt. f<. : [+/ 13 

01 

UTAH STOlE wnlER QUOLITY SYOTfM 
MONITORING RUN PROGROM 

RUN : ( J 

STORf.T;( ] SOURCE: ( ] COUN r Y : [ ] US( : [ j COST COO[: ( ] 

DESCRIPTION: [ /tfA(e.lj £ft:a e"LL,t;;N MIN€ ?o,er,.,qt- ] 

COLLEC:TOR:[p](,4][V][L]( )[Ji]( J[S)[,k'](A][~][ej[L..)[U](.V][l:>][ ][ ][ ][] 

DATE : (8) (0) (C>] (7] (2.) [I ] 
Y Y M M D 0 

TIME: [ / ][ o][ o][oJ 

FHLD TESTS 

TYPE: [ ][ ] 

TEMPERATURE: 
pH : 
D.O.: 
SP .COND.: [ 
SP. GRAVITY: 
TRANSPARENCY: 

CHL TRY: (2) 

NUTRIENT : (7] 

TOTAL METALS: (2) 

FIELD CQMM[NlS: 

[ ](7]. [O] C07.: 
[ ] [G,]. [sj OEPTH: [ 
[ ]( ).[ ] Cl RES ID.: 

][ ][J[J[][] FLOW (MGD): 
[ ].[ ]( ][ J FLOW (GPM): [ 

[ ]( J. [ ] FLOW (CFS): [ ][ )[ ][ 

SAMPLE BOTTLES NEEDED 

TAKE FLOW Jc,.~ = .();$' w :d fl .: I. 0 .I 

()(1()() 
J[][l[].[] 

[].[][) 
(].[](] 

](][][].[] 
J [ ] [ ] [ ] . (3] 

/Je.f /;{-:::: . ?.I' 

----------------------''--------------------------------------~---~ 

------------------------------------------------------------~-----~ 

J 



... 
01. 

1<-1>n 1t1~nM11 1.L-NUM111 f( .: l :1/ 1;, A 

UTAll STflTE WATER QUALITY SYSTEM 
MONITORING RUN PROGRAM 

MO~RING RUN :( ) 

STv .. ~I:( ] SOU RC:r: : ( l C:OllNl Y: ( ] USE : ( ) COST C.00£. : ( 

DESCRIPTION: ( llJe,,f ,C,-;,.{_ ;e.?1:uq r=t/c11.. ~ f c( Cr-ec /,_ ;::::> Mk</f-1.. J 

COLLECTOR : [P)(A)( (})(v)( )(k') [ ][S)[K][A][B]["'-][L][ U][,-.J] [P][ )[ ][ ][ J 

DATE : (8) (8) (o] (7] (2J [/] 
Y Y M M D 0 

TEMPERATURE : 
pH : 
0 .0.: 

TIME:(1)[1](0][0] 

FIELD TESTS 

Ct H3J · CoJ C02: 
( )(6). (;) DEPTH: 
[)[).[] Cl RES ID.: 

SP.COND .: [ ]( ](](]()[J FLOW (MGD): 
SP. GRAVITY: [ ].(](](] FLOW (GPM): 
TRANSPARENCY: [](].[) FLOW (CFS): 

Sf\MPLE BOTTLES 

cHF~TRY : r_,.,J/-T-f-lu<, / /r?i.)N~, sC>,_1 , -105 

NUh ... t:NT: [~) 

TYPE:[][] 

[][](]( J 
( ]( ]( )( ).(] 

[ ).( ][ J 
[ ].( ]( J 

( ][ ]( ]( ].( J 
[ ][ )[ ]( ]( ]( ][ ).( J 

NEEDED 

TOTAL METALS: CiJI - lh/ 3"'i co/ f!C-R. 1 cc,/ r( PB, MN, 1;5 , 5€
1 

40
1 

1 N 

; 

FIE LO COMMENTS: Tf\KE FLOW j U. n,,,,f :: · 0? 
/ 

.I 

J 



0 l •• 
!{- ()(\'If /Sl'tMl'l.1"- NUMIH. R.: L // /!J A 

UlftH Slftl( wnTER QUOLllY SYSlFM 
MON! fORJNG RUN PROGROM 

MO'""""°°'RlNG RUN:( J 

STORE. f: ( J SOLIRCf:[ ] \.OUNTY : [ ) USE:( J COST COOE : ( 

DESCRIPTION:[l.Jf..,fF~LMtxr(/ t::l/c:l'I.. ~le( Cr~c/1....- ~ tvl~f-/.. J 

COLLECTOR:(f](,<t]((/)[t;]( ](1.f.Jl ][SJ[t<.)(AJlBJ["'j(L)[V][N][D][ ][ ][ )[ ] 

DATE: (e.J (8)(0][7 ](ZJ[/] 
Y Y M M 0 D 

TEMPERATURE: 
pH: 
0.0.: 
SP .CONO.: ( 
SP. GRAVITY: 
TRONSPARENCY: 

CHf ,...--..,,TRY: [2] 

NUTRIENT: (7] 

TOTAL METALS: [2] 

)[ ][ 
[ 

TIME:[1J[1](0][0J 

FIELO TESTS 

Ct H~J. [oJ C02: 
( ][6].(7] DEPTH: 
[ )[ ] . ( ] Cl RESID.: 
]( ][ ]( ] FLOW (MGD): 

] . [ ]( ]( ) Fl.OW (GPM): 
[ ][ ] . [ ] FLOW (CFS): [ 

TYPE: [ ][ ] 

][ ][ 

[ 

[ 
][ 

[](]()[) 
][](][].(] 

(].[](] 
[ ].(Jr] 

][][1[].[) 
]( ]( ][ ] . [.6] 

SAMPLE BOTTLES NEEDED 

I FIELD COMMENTS: TnKE FLOW Ju""i,r=·07' 

] 

J 



0 l • •• 

UTnll STATE WOTf.R QUOL Tl Y SYSl EM 
MONITORING RUN PROGRAM 

M< ~lRlNG RUN: [ J 

SlORf.1 : [ J SOURCE: : [ .l 

H- on 1 usnMr1.t-:- NuMnf.H . : r -:tt I</-

COUNTY : l ] LISE: [ ) C.OGT C.ODC : [ J 

DESCRIPTION: [ Mltfi!.I../ t:LLcN G<./L.C. /-1 Cf?.._ BELolAI MING' TAtLIAI~ 

COLLECTOR: [P][.4][VJ[£..J[ ][fl][ ]f .5)(Jd [A][S)[E) [l.][u'J [NJ (DJ[ ]( ]( ]( ] 

on rE: [ 8'HBH 0)(7 ][ 2.J [ 1 J 
Y Y M M 0 0 

TEMPERATURE: 
pH: 
0.0. '. 

TIME:[l](/)(3)(51 

FIF.LD TESTS 

(/][,3] . [~] C02: 
[ ](eaJ.(7J DEPTH: 
( ][ ).( J Cl RESID.: 

SP.COND.: [ ]( ]( ]( )[ )[ ) FLOW (MGD): 
SP. GRAVITY: [ ) . [ )[ )[ ) FLOW (GPM): 
TRANSPARENCY: ( )[ ].( ) FLOW (CFS): 

- TYPE:[](] 

[ ][ ][ 

[ 

[ 
][ 

[)(][J() 
](](](J.[] 

[] .[1(] 
(J.[]() 

][ )[ ][ ).(] 
][ ][ ][2]. [I] 

SAMPLE BOTTLES NEEDED 

,,,.---
CH... _,TRY: [ 2] 

NUTRIENT: [ 7] 

TOTAL METALS : [2] 

FIF.LO COMMENTS: TOKE FLOW 

] 
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... UNITED SUTES DEPARTMENT OF AGRICULTURE 
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n UTIMAT£0 FllVGHT I 

.00 TOTAL 1105~00 
>O 
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l11v .u·u111nu11 l..t l t:liu1111 u u ·y 
80/oan~ 11 : n JUU l'ugc: 

' · <- I/ I I · to .... ~( :. \• )<.- t• ' '"~ 
Wt."$ I- H)ltK · MAltY tlll:.N ~ULCH CIH:t.K ~ MOU 111 
U1NlA NAllONAL ~Ol<lSI 
UU W 100 N 
l'IWVO UI H4603 

urAH SlAl't Ht.ALIH LAl:I01rnro~Y 
lnvironmenlal ChemiGlry And1yuiu HeporL 

l)escription: WlSf ~ORK MA~Y tlllN ~ULCH C~ttK@ MOUl"H 
Source : 00 Site 10 : 

3 !:>Oil Cost Code: 
ldb Number: 8803932 lype: 04 

88/0'l/21 rime: 11:00 
Uate of l<evie~ and (.>{l Va !:i.du_L ion 

Sample Oate : 
rot. Cations: 
l'ot . Anions : 
~nd fatal: 

43 
103 me/l Cationu: 

146 me/l An'ionG: 

~boratorll Analllses 

Sulfate 6'/ mg/l ., . Hardns . 121 .. , mg/l 
r-Arsenic 14.5 ug/l 
I-Cadmium 2 ug/l 
r-Copper 5LO ug/l 
I-Lead 10.0 ug/l 
Mercury <0 . 2 ug/l 
I-Silver <2.0 ug/l 

lnorgdnic ~eview: UU/OU/22 
Organic Review: 

2.5 i!ddioi.:hemiutry l~ .·11iew : 

2.b Microbiology Heuiew: 

rot. Alk. 60 mg/1 
·1us ~ 180(; 190 nag/1 
r-llar ium 0 .o:u mg/1 
I- Chromium < ~. (J ug/l 
f-lron 1. 2 mg/l 
l-Manganes 14.0 ug/l 
r-se lcniu111 (0.5 ug/1 
I-Linc 450.(l ug/l 
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,,,-......, 1.0 INTRODUCTION 

A water quality investigation was conducted at several abandoned mine sites in the 
American Fork canyon, Utah County, Utah during the three day period of July 7th through the 
9th, 1992. The project was cooperatively funded by the Utah Division Oil, Gas and Mining 
(DOOM), Abandoned Mine Reclamation Program (AMR) and the U.S. Forest Service, Uinta 
National Forest Several previous studies had been conducted in the area including: 

(1) Merritt, Lavere B., 1988; •Preliminary Survey of Water Quality in Mine Drainage 
in Sbeeprock Mountains and North Fork of the American Fork River.• (Water Quality). 

(2) Mangum, Fred, 1988; •Aquatic F.cosystem Inventory, Macroinvertebrate Analysis; 
Annual Progress Report, Uinta National Foresr. (Water Quality and 
Macroinvertebrates). 

(3) Kastning-Culp, Nancy, et.al., 1992; •year End Report On Mitigation Systems for 
Hard Rock Mine Effluent in Utah". (Soils, Water Quality, Vegetation, F.cosystems). 

1.1 Site Conditions 

The American Fork Canyon Mining District is characteriz.ed by inactive underground 
mine workings, shafts, portals, spoils and tailings located in the Uinta National Forest. The 
majority of these workings are associated with valid mining claims. A number of abandoned 
mine sites have been inventoried by the Utah DOOM in the past. The scope of the current 
sampling study was to specifically investigate three mine drainage problem areas: the Pacific 
Mine, the Lower Bog Mine and the Mary Ellen Gulch Mines (Figure 1). 

In many cases the underground workings of inactive mines are flooded by ground water. 
This ground water comes in contact with the mineraliud rock, spent ore and/or tailings, which 
results io changes in water chemistry. Typically this change manifests itself as lower pH 
conditions and higher concentrations of trace metals. Where there is sufficient ground water 
•bead" or gradient, the mine water is discharged to the surface and enters area streams. If toxic 
levels of trace metals are present in these mine waters, an adven:e impact to area streams or 
aquatic life can occur. 

1.2 Site Investiption 
\ 

The purpose.of this study is to investigate the hydrology, geochemistry and water quality 
impacts of mine drainage on receiving waters within the National Forest Lands. Following the 
analysis of the water quality impacts, a conceptual "action ptan• wiJl be developed. This report 
documents the sampling study, the laboratory analyses, and a mass balance analysis of the water 
quality in the vicinity of the three study sites. 

1 
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Field investigations were conducted by Lidstone & Anderson, Inc. and a representative 
of the Utah Division of Oil, Gas & Mining, AMR Program to determine existing conditions. 
These investigations included water sample collection, flow estimates, measurements of field 
water quality and soil pH parameters. Additional analyses included observations of geological 
and mineralogical conditions, natural biological and geochemical controls or hydrochemical 
barrier conditions present at each site. 

Flow estimates were made at each portal and in the vicinity of sample points using a 
bucket and stop watch. Flow estimates were made along major drainages (Mary Ellen Gulch 
and the North Fork of the American Fork) using a Pygmy Current Meter. Field water quality 
parameters included field pH (Orion Research Model No. 200), field conductivity and 
temperature (YSI Model No. 33) and color. Water samples were collected and handled using 
standard EPA sampling protocol. Samples were unfiltered, preserved in the field, packed in ice 
and delivered to the Utah Department of Health laboratory within 24 hours of collection. 
Laboratory analysis included major anions and cations, total dissolved solids, total alkalinity and 
selected acid soluble trace metals. 

Figure 2 presents the sample sites in relationship to the mine portals and receiving 
streams. Field pH and laboratory TDS characteriz.e the water quality at each sampling point. 
Flow discharge measurement points and estimates are presented on this figure. Table 1 
documents the field sampling program, a descri~tion of each sample site and the field parameters 
measured at each site. The analytical results and a conceptual sketch of each site showing the 
relative locations of sample sites are presented in Appendix A. Gaging measurement data sheets 
are presented in Appendix B. 

2.0 PHYSIOGRAPHIC AND GEOWGIC SETTING 

The American Fork Canyon study area is situated within the upper headwaters of the 
North Fork of the American Fork River in Utah County, Utah. The locations of the American 
Fork River and its various tributaries are shown on Figure 1. The North Fork is a south west­
flowing drainage tributary to the American Fork River, which drains into Utah Lake, the Jordan 
River and eventually into the Great Salt Lake. The headwaters of the American Fork Canyon 
in the vicinity of the project area range in elevation from 9,200 to over 10,000 feet above sea 
level. The drainage originates in a glaciated cirque basin, known as Mineral Basin at the base 
of Mount Baldy. Mary Ellen Gulch is a southeast draining tributary to the North Fork of the 
American Fork, entering the American Fork Canyon at Dutchman's Flat. The project area 
within Mary Ellen Gulch ranges in elevation from 8,800 to 9,400 feet above sea level. This 
drainage originates in a glaciated cirque basin, known as Merril Flat at the base of Twin Peaks. 

The streams draining the divide are steep gradient cobble- to boulder-bed streams. The 
flow conditions of the streams range from rapid to turbulent along most of the project area 
reaches. The drainage pattern is dendritic with most tributaries sustaining a base flow 
throughout most of the year. 

The geologic setting of the project area is extensively fractured and mineraliud carbonate 
and :netasedimentary rocks of Paleozoic or Precambrian Age. The oldest rocks within the 
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Table 1. American Fork Canyon Water Sampling Program. 

~- ...... ,. . .. 1-
, •.•..... 

' -· °' 1;1 - ,... ,~, - ··- Fiold Puameters ·y_ • ·- -· ,. 
·- !I 'li'·' 

I·' Dala .T"UDO Dilc:bargo - LoCatioa Sample ' 
I 

.· pH TDS EC Temp. 
No. Collec:Ud l 

l. " 
(1.u) (ppm) (umh09) c·q 

Afll 7/8192 12:56 PM 6.S rpm• 7.8 - 325 18.3 Discharge from Pacific Mino ab. conllueaco 
w/American Fort, through tailinas 

AFTl 718192 -1:20 PM 9.5 cf1' 8.0 130 170 13.3 American Fort bl. Pacific Mino 

AFl3 7/8192 12:20 PM 9.2 cfa 8.4 140 150 11.3 American Fort ab. Pacific Mine 

AFl4 7/8192 12:25 PM 12 rpm 8.0 - 280 11.7 Discharge from Pacific Mine after treatment in 
Beaver Pond ab. confluence 

AFIS 7/8192 2:2S PM 44.S rpm 5. 1 80 - 10.1 Discharge form Lower 801 Mino Portal -·--
.U:/16 7/8192 3:30 PM 144 gpm 6.5 180 230 7.8 Discharge from Pacific Mino Portal 

AFl7 7/8/92 S:05 PM 70rpm S.9 140 180 8.0 Discharge from North Portal Mazy Ellen Gulch 

AFl8 7/8/92 5:50 PM 0.55 era 8.1 - 140 9.1 Mazy Ellen Gulch us. of AMR and active mine 
disturbance 

AFl9 7/8192 7:15 PM I.SO cf1 7.9 - 170 10.4 Mazy Ellen Gulch ds. of AMR. and active mino 
disturbance . ' 

' · .. • 
~ .... , Miscellmcolls Samplin1 Sites 

' ' 

- 7n/92 - 2.5 rpm• 7.2 - 205 7.0 Mazy Ellen Gulch South Portal 

- 1nl92 - 0.6 cfS" 7.7 - 105 10.2 Trib. North of North Portal Mazy Ellen Gulch Mine 
us. of AMR disturbance 

- 7/6/92 - 0.0" 6.9 260 - 22.2 Ponded water oo tailinas at Pacific Mino 

- 7/8192 2:45 PM S-9 cfS" 7.9 110 - 10.0 N. Fort American Fort ab. Lower Boa Mine 
discharge. 

- 7/8/92 2:55 PM S-9 cfs" 7.5 100 - 11.2 N. Fort American Fort bl. Lower Boa Mine 
discharge 

1 gpm measured utilizin& a stopwatch and bucket 
b cfs measured utilizin& a pygmy meter 
c flow visually estimated 
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~ immediate project area compromise the Late Precambrian Big Cottonwood Fonnation, which 
consists of quartzites, shales and meta.sedimentary rocks. The formation is approximately 16,000 
feet thick (James, L. P., 1979) and is well exposed on steeply dipping exposures along the 
American Fork Canyon and Mary Ellen Gulch. It is exposed along the American Fork channel 
immediately below the Lower Bog Mine, as well as along the steeper reaches of Mary Ellen 
Gulch. The Paleozoic sequence within the project area consists of the Cambrian Age Tintic 
Quartzite, Ophir Fonnation and Maxfield Limestone, and the Mississippian Age Fitchville 
Fonnation, Descret and Gardison Umestones. The Pacific Mine portals lie within a fault graben 
block of Gardison Umestone. The Mary Ellen Gulch mine portals are situated in Cambrian Age 
Maxfield Umestone and dolomites of the Mississippian Fitchville Formation. The Lower Bog 
Mine portal was •driven into• the Precambrian Big Cottonwood Formation. 

2.1 Geochemical Settina: of the Project Area 

Mineralization and ore trends within the project area are closely associated with the 
Miocene age emplacement of silicic, intermediate and aplite dikes of the Alta Stock (James, L.P. 
1979). The rocks of the Alta Stock are typically granodiorite to quartz monzonite in 
composition. Mineraliz.ation and alteration trends are concordant with the extensive faulting and 
fracturing of the· host rocks. Historical mining in the area generally followed these ore trends. 
The chemistry of the Alta Stock and the mineralization within the American Fork Canyon is high 
in copper, lead, zinc and iron. The high arsenic and cadmium concentrations present in the 
mineralized zones are associated with accessory minerals, which occur as the sulfides, arsenates 
and carbonate minerals. 

The characteristics of the mine drainage chemistry are a reflection of the relationship of 
host rock chemistry, the surrounding equilibrium conditions of waters in contact with the 
mineraliud or •mined zone• and upgradient ground water quality. The •mined• or mineralized 
zone is high in both primary sulfides, secondary sulfates and hydrous sulfates. Because of the 
high sulfide content of the mineralized rock, one would typically anticipate acid mine drainage 
from the American Fork portals. Of the three sites investigated, two sites are characterized by 
nearly neutral pH conditions: the Pacific Mine and the Mary Ellen Gulch Mines. In both cases 
the host rocks are limestones or dolomites and are rich in carbonates. Although the oxidation 
of the sulfides within the mineralized wnes continues to occur and generate acid pH conditions, 
the buffering capacity of the upgradient ground water quality is such that the water is neutralii.ed 
upon exiting the mine portal. Acid drainage is present at the Lower Bog Mine (pH ranges from 
3.9 to 5.1). The host rock at the Lower Bog Mine is predominantly quartzites, siltstones and 
shales of the Big Cottonwood Formation. The host rock and the upgradient water quality does 
not have the capacity to bOffer the acid mine drainage conditions at this site. 

3.0 SAMPLING RESULTS 

3.1 Lower Boe Mine 

The Lower Bog Mine portal is located at an approximate elevation of 8,520 feet AMSL 
and consists of a single bedrock operlng, taj!i11gs dump and miscellaneous spoil piles. Discharge 
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from the portal was gaged at approximately 44.5 gpm on July 8, 1992. The water was clear 
with •yellow boy• or hydrous iron oxide precipitate in the vicinity of the discharge. On that 
day, field pH was measured at 5.1 and the field analysis of total dissolved solids was 80 ppm. 
Based on the considerable amount of iron precipitate at the mouth of the portal discharge, these 
results were somewhat surprising. A single water sample was collected at the site. The 
laboratory results (Figure 3) suggest that the discharging waters were not in equilibrium at the 
time of sampling. A laboratory pH value of 3.9 suggested a greater change in pH (from field 
to lab) than would be anticipatt".:L The laboratory cation-anion balance was 21 % . Typically 
acceptable laboratory balance is less than 5%. The 1992 sample results are similar to the 1988 
(Merritt, 1988) sampling effort eliminating laboratory error as the sole problem. 

To evaluate the impact of the Lower Bog portal discharge on the North Fork of the 
American Fork, field parameters were measured at various points within the hydrologic system. 
The portal discharge enters the main stream at two points (Figure 3): (1) as surface flow 
adjacent to a tailings dump and, (2) as seepage through the tailings dump. At the surface flow 
location, the pH had increased from the upstream value of 5.1 to 6.4. At the seepage location 
the pH had increased from 5.1 to 7.0, suggesting the neutralization of waters in transit from the 
mouth of the portal to its confluence with the main stream. On the date of sampling ('//8/92), 
measurements of field parameters upstream and downstream of the point of confluence were 
made to detennine if there was any impact to the waters of the American Fork. Upstream of 
the portal discharge, a pH of 7.95 and total dissolved solids content (I'DS) of 110 ppm were 
measured. Downstream of the portal discharge a pH of 7.52 and a TDS of 100 ppm were 
measured, suggesting that dilution is the principal mechanism for the mitigation of ?dverse 
impacts. Discharge of the receiving waters on July 8, 1992 was estimated at 3.31 cfs (from 
basin area reduction of measured channel· discharges along the North Fork and Mary Ellen 
Gulch). The portal discharge was measured at 44.5 gpm or 0.1 cfs reflecting a dilution of 33:1. 

The 1992 water quality analysis of the Lower Bog Mine portal indicate that excessive 
concentrations of trace metals (iron, cadmium, zinc, copper and lead) are associated with the 
portal discharge. Similar studies at the adjacent mines (Pacific and Mary Fllen Gulch) indicate 
that copper and iron concentrations are not problematical since these parameters are strictly pH 
&11d Eh dependent. Cadmium, zinc and lead behave in a slightly different geochemical manner. 
Sampling completed by Mangum, 1988 indicated that upstream concentrations of zinc averaged 
approximately 20 ug/l during a July and September sampling period. Downstream of the Lower 
Bog discharge, zinc concentration increased to 77 (m July) to 190 ug/l in September. Sampling 
of macroinvertebrates at two stations (Mangum, 1988) indicated that the effects of the portal 
discharge resulted in •stress conditions along the lower reach•. 

3.2 Pac:if'IC Mine 

The Pacific Mine is located at an elevation of 7800 feet AMSL and consists of two 
discharging portals, a tailings dump, miscellaneous mine-related structures and spoil piles. An 
upper or nc.rthwest portal was not investigated ~ part of this study. Previous studies (Merritt, 
1988) had indicated that additional dissolution of tr..ce metals occurred where the discharge from 
the south portal commingled with 3n aba.ridoned tailings dump. Kastning-Culp, et. al., 1992 
investigated the biological uptake of trace metals by an adjacent wetlands/be.aver pond north of 
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the tailings dump. The 1992 sampling program was designed to investigate the impacts of the 
pomJ discharge on the receiving waters (North Fork of the American Fork), the influence of 
the interaction of the tailings with the portal discharge, and the positive, if any, influence of the 
beaver pond on the discharging water quality. Figure 4 presents the sampling program 
conducted at the Pacific Mine site. 

Field parameters we-re measured at the five sampling sites on consecutive days and were 
found to be rept"Altablc during the sampling period. Drainage from the main portal (AF#6) is 
characteriz.ed by a near neutral (6.54) pH, iron precipitate and high concentrations of trace 
metals, primarily lead, zinc, copper and cadmium. Flow at the mouth of the main portal was 
gaged at 144 gpm or 0.32 cfs. At the base of the first bench and approximately 110 feet from 
the mouth of the main portal, the portal flow splits at a spoils dump and load out structure. The 
main flow is diverted to the north towards a beaver pond. A secondary flow is diverted to the 
south, commingling with a tailings dump. Much of the flow along this channel appears to be 
subsurface flow and may ex.it the site as seepage. Sample AF#l, which was collected from the 
tailings surface flow (measured at 6.5 gpm) is characterized by an increase in pH relative to the 
upstream sampling site (AFl6). Trace metals concentrations at this site either remained the same 
as AFl6 or dccrcased as a function of the increase in pH and Eh. The lead concentration, 
however increased significantly (approximately 10 times). This increase appears to be primarily 
tailings related. Previous sampling by Merritt, 1988 bore out this relationship though at a 
significantly greater magnitude (l(J() time increase in lead concentration). Dr. Merritt's sampling 
took place during a •rain storm• which may have influenced the magnitude of the trace metal 
concentrations. 

A sample (AFl4) was collected at the mouth of the beaver pond prior to commingling 
with the waters of the North Fork drainage. Sampling data from this point (Figure 4) suggest 
that the beaver pond is efficiently removing most trace metals from solution. Most of the iron 
and copper were precipitated out of the waters prior to entrance into the beaver pond. Cadmium 
and zinc which exhibit similar geochemical behavior were reduced in concentration by 
approximately 50%. Lead concentrations were below detection limits at the mouth of the beaver 
pond. 

Samples AFl3 and AF#2 were collected from the main stream at sites upstream and 
downstream of the Pacific Mine disturbance. The waters upstream of the mine disturbance meet 
all Class 3A standards for aquatic wildlife. Downstream of the mine (AF#2), the waters exceed 
state criteria for lead. This sample exhibits an impact of the mine discharge in its four-fold 
increase in zinc. Zinc levels approach the aquatic standard. Studies by Mangum, 1988 
indicated that •the number of organisms (macroinvertebrates) had decreased approximately 70% 
from an upstream to a doWnstream station in the vicinity of the Pacific Mine.• 

Figure 5 cbaractcriz.es the changes in water quality character (major anir~~ and cations) 
at the Pacific Mine. Trilinear diagrams ~ypically are used to present the relative chemical 
characteristics of waters collected from different locations. Qualitatively, if two ~pies or data 
points plot in the same field on a trilinear diagram a common scur\..C of ioil.) is indicated. It is 
no surprise that the five samples plot within the same field and can be classified as calcium­
magnr.sium bicarbonate waters. Both ground water and surface water sources at this site are 
strongly influenced by site geology. The portal discharge is more sulfate- rich than the receiving 
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FIGURE 4. PACIFIC Mlt\IE SAMPLING PROGRAM 
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waters, yet the relative dilution of the portal discharge by the main streams waters (30: 1) result 
in the •commonality of ions• portrayed on Figure 5. The portal discharge was measured at 0.32 
cfs. The North Fork of the American Fork was gaged at 9.2 cfs. 

3.3 Maa Ellen Gulch Mines 

The Mary Ellen Gulch Mines are located along a south east-flowing tributary drainage 
to the North Fork of the American Fork at an average elevation of 9, 100 feet AMSL. The site 
consists of a number of mine portals, abandoned structures, sedimentation ponds and detention 
structures, tailings and waste rock piles and spoil dumps. At the time of the field visit, active 
mining was ongoing at an adjacent and upstream mine. There was recent evidence of attempts 
to control the north portal drainage at the Mary Ellen Gulch Mine. Field parameters were 
collected from two discharging portals: the south portal (pH= 7.2; EC= 205 umhos/cm) and 
the north portal (pH= 5.95; EC= 180). Since the most significant discharge (70 gpm vs. 2.5 
gpm) originates from the north portal, only that portal was sampled (Figure 6). The sampling 
program at the Mary FJlen Gulch Mines was developed to ascertain the impacts of the AMR 
portal discharge on the receiving waters, Mary Ellen Gulch. Prior to the initiation of this 
project it was understood that other abandoned mines and dumps were present in the upper 
basin, but that the Mary Ellen Gulch north portal may have had the most significant impact on 
the drainage and the fishery. 

On the day the Mary Fllen Gulch Mines were sampled, the Globe Mine, immediately 
upstream of the AMR site was discharging •milky sediment-laden water•. The discharge ceased 
at approximately 5:30 PM that day. In an attempt to collect the most representative downstream 
sample, AFl9, was collected at 7:15 PM. Fine sediment, a reflection of the Globe Mine 
discharge, was present on the stream gravels throughout the downstream reach. 

The discharge from the main north portal (AF/17) was acidic (pH=S.95) with •yellow 
boy• and iron oxide precipitates near the mouth of the portal. The sample data from the 1992 
sampling program indicated that the trace metal concentrations of this portal were not very high 
with only zinc, and iron exceeding aquatic standards. Previous sampling efforts (Merritt, 1988) 
found that elevated levels of copper, lead and cadmium originated from this portal. A sample 
collected upstream of the AMR disturbance and along Mary Ellen Gulch, AF#8, is characterized 
by good water quality. Class 3A aquatic standards were achieved for all parameters. The 
downstream sample, AFl9, may have been influenced by the discharges from the active 
underground mine above the AFl7 sampling location. Despite any such influence the 1992 
sample analysis was very similar to the previous sample analysis by Merritt, 1988 which 
exhibited elevated concerltrations of zinc, iron, copper and lead. Copper and lead appear to 
originate from some source other than the mine portal and may be related to the upstream Globe 
Mine or possibly to adjacent spoils and tailings dumps within the Mary Ellen Gulch basin. 

A bilinear diagram (Figure 7) characterizes the transitional change in water quality 
character (major anions and cations) at the Mary Ellen 'lulch Mines. The waters discharging 
from the portal (AFl7) are calcium- magnesium sulfate waters. The waters of Mary Ellen Gulch 
prior to •mixing• {AF#8) are calcium- magnesium bicarb<>nate type waters. Once these waters 
are mixed {AF#9) at the dilution ratio naluraily occurring on-site (10: 1) the waters change 
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~ chemistry to a caJcium magnesium sulfate-bicarbonate- type water. ·The portal discharge was 
measured at 70 gpm. The main stem of Mary Ellen Gulch was gaged at 1.50 cfs. 

4.0 Water Quality Impacts to the North Fork or the American Fork 

4.1 Site Geocllemistn 

It is important to understand the geochemical changes, which occur as the mine discharge 
water exits the mine portals and before it enters the main stream. In general the water quality 
exiting the mine portals (Figure 8) is a caJcium- magnesium sulfate-type water. The Pacific 
Mine drainage is predominantly calcium-magnesium bicarbonate water. The drainage from these 
portals are typically high in cadmium, copper, lead, iron and zinc. The anomalous 
concentrations of trace metals in the waters exiting these mine portals are directly related to the 
trace element geochemistry of the ore zones (Chapter 2.1). Copper and iron concentrations in 
water are strongly Eh and pH dependent. In the case of the mine portal discharge the majority 
of the iron precipitates out of solution as the waters become oxidized and the pH increases to 
neutral. The copper coprecipitates as a copper carbonate and is removed from the solution as 
Eh increases. 

The tnlce metals zinc, cadmium and lead are somewhat more problematical since they 
are mobile under a wider range of Eh and pH conditions. Lead is the least mobile of these latter 
three elements and its solubility under oxidizing conditions is controlled by the presence of the 
carbonate ion and to a lesser dcgrcc, the sulfate ion. Under reducing conditions, lead will 
pn:cipitate as a sulfide. Lead concentrations in the waters at the American Fork mines do not 
appear to be directly related to discharge from the mine portals but rather to contact with an 
outside source, either the tailings at the Pacific Mine or an adjacent upstream mine source, such 
as the Globe Mine within Mary Ellen Gulch. 

Cadmium and zinc have similar geochemical behavior and are mobile under oxidizing 
conditions and nearly all pH conditions present at the American Fork sites. Cadmium levels are 
relatively low at the source and appear to rapidly decrease with dilution and to a certain degree 
by plant uptake. Chelation and/or adsorption of cadmium by organic matter in the beaver pond 
af the Pacific Mine appears to have a positive impact on trace metal concentration. Further 
discussion of these processes can be found in Kastning-Culp, et.al. 1992. The high 
concentrations of zinc arc the most serious trace metal water quality problem in the American 
Fork Canyon. Zinc concentrations remain elevated at all stations sampled. Dilution of the 
portal discharge by the main channel flow appears to be the most significant mechanism for the 
reduction of zinc concentt.Ltions. Plant uptake of zinc, adsorption of zinc on hydrous manganese 
and iron oxides, adsoiption and chelation of zinc by organic matter in the beaver pond at the 
Pacific Mine currently reduce concentrations of zinc in the effluent waters. Over time reducing 
conditions will develop within the beaver pond, accelerating the process of zinc removal as zinc 
sulfide precipitate. The limiting factor for sulfide precipitation at all American Fork sites is the 
degree of sulfate present in the water. With the exception of the Lower Bog site, nearly all 
project •receiving waters• are carbonate-rich. 
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it was felt to be most applicable to Uus proJ~l u........ ......... -. ~·-· •• 
Fork Canyon and current field observations suggest that the 1992 sampled water quality rellcc1s 
a long tcnn average condition . 

.--..-.. Table 2 presents a summary of the American Fork water quality sampling program in 
relationship to the four-day average aquatic standard. On a site by site basis, samples AFlfl and 
AFl9 rcflcct the water quality at locations downstream of the disturbance and within the 
n:icciving waters, the American Fork and Mary Ellen Creek. No downstream sample was 
collected below the Lower Bog Mine. Previous sampling efforts by Mangum, 1988 document 
the zinc concentrations above and below the Lower Bog Mine. 

Sample AFrl. (Table 2 and Figure 4) was collected approximately 800 feet below the 
Pacific Mine and exceeds aquatic fisheries standards for lead by a factor of four (4). Zinc 
concentrations at the downstream sample are slightly below the Aquatic Class 3A standards, yet 
arc significantly elevated (four times) above background or upstream water quality. It is 
anticipated that zinc concentrations downstream of the Pacific Mine will exceed Class 3A water 
quality during certain periods of the year. The principal source of the elevated lead 
concentration at the Pacific Mine is the tailings dump adjacent to the North Fork of the 
American Fork. The principal source of the elevated zinc concentration is the water discharging 
from the south portal of the Pacific Mine. Based on the impacts of the Pacific Mine on the 
n:icciving water quality, remedial action at this site is recommended. 

Sample AFl9 (Table 2 and Figure 6) characteri7.CS the downstream water quality of Mary 
Ellen Gulch below the Mary Ellen Gulch Mine. This sample exceeds Class 3A water quality 
standards for cadmium, copper, iron, lead and zinc. Of these parameters, copper, lead and zinc 
arc of primary concern. Copper exceeds standards by a factor of 4.5; lead exceeds standards 
by a factor of 13.2; zinc exceeds standards by a factor of 3.6. All parameters arc significantly 
elevated above the upstream water quality sample AF#8. An insufficient number of samples 
were collected at this site to fully charactcriz.e the source of the trace metal contamination of 
Mary Ellen Gulch. The upstream sample, AFl8, eliminates the abandoned Yankee Mines 
(Figure 1) as a source of the metal contamination. Sample AF#7 was collected from the 
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Table 2. Water Quality Samples Which Exceed Class 3A Aquatic Fisheries 
Standards (4-Day Average). 

1
' Aquatic Standard• Sample Concentration 

pH 

As 

Cd 

Cu 

Fe 

Pb 

Se 

Zn 

• 

-- I 
4-Day APll APl2 AFl3 APl4 AFIS AFl6 AP17 APl8 APl9 

6.S-9.0 SU - - - - 3.9 - 6.0 - -
190 µg/l - - - - - - - - -
1.3 µ.g/1 14 - -- 5 14 12 - - 2 

13.3 µg/l - - - - 30 47 -- - 60 

1000 µ.g/I - - - - 9100 4500 7800 -- 1100 

3.8 µg/l 130 15 - - 10 15 - - 50 

s p.g/l - - -- - - - - -- --
119 µ.g/l 1700 - - 810 660 1800 800 -- 430 

Hardness dependent criteria (pertaining to Cd, Cr, Cu, Pb, and Zn) assumes 115 mg/l 
total hardness 
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~ discharge waters of the Mary Ellen Gulch North Portal. Although cadmium and zinc were 
elevated at this source, only zinc exceeded Class 3A standards. It appears that an adjacent 
10urce must contribute toxic levels of trace metals, in particular lead and copper. That source 
could be the upstream and active Globe Mine or possibly runoff from the Mary Ellen Gulch 
tailings or the abandoned Mary Ellen Gulch South Portal. Before any mine reclamation can 
proceed at this site, additional water and soil sampling is necessary to clearly define the source 
of the contamination and maximize the positive effects of the reclamation. 

No 1992 downstream sample was collected at the Lower Bog Mine site. Field 
parameters (Table 1) collected upstream and downstream of the mine discharge and along the 
North Fork of the American Fork suggest that there is minimal impact to the receiving waters 
(pH and TDS). Sampling of the discharging waters from the Lower Bog portal suggest that the 
waters exiting the mine portal reflect poor water quality, exceeding Class 3A standards (Table 
2) for pH, cadmium,, iron, copper, lead and zinc. With the exception of pH and iron, the 
metals concentration of the Lower Bog Mine portal (AF#S) is less than the Pacific Mine portal 
(AFl6). When comparing the dilution ratio (receiving water flow to the portal discharge) it is 
apparent that there is greater dilution at the Lower Bog Mine than at the Pacific Mine. 
Assuming similar geochemical conditions, one can predict that the impact of the Lower Bog 
Mine discharge on the American Fork River will be less than the impact of the Pacific Mine 
discharge. The principal contaminants of interest will be zinc and possibly lead. Sampling 
conducted in 1988 (Mangum, 1988) indicated that zinc concentration will exceed Class 3A 
standards during the low water period of the year by a factor of 1.6. Because of the site's 
inaccessibility and the limited magnitude of the problem, no action is recommended at the Lower 
Bog Mine site. 

4.3 Proposed Mine RttJamation 

The 1992 water quality investigations quantified the environmental impacts of the AMR 
disturbances on the North Fork of the American Fork. Additional study is recommended at the 
Mary Ellen Gulch sites. No further action is recommended at the Lower Bog Mine. Sufficient 
water quality data are available at the Pacific Mine to document the nature and magnitude of the 
,environmental problem at this site. AMR and/or USPS action is recommended at this site to 
n '.ligate the adverse impacts of past mining activities. 

Available funding, land and mineral owner consent and final land use may restrict the 
degree of mine reclamation and ultimately its success in the mitigation of adverse impacts. On 
this basis a phased approach is recommended. Two interrelated sources of contamination will 
have to be addressed at ilie Pacific Mine: (1) portal discharge and (2) the tailings pond adjacent 
to the creek. 

The primary source of contamination, the tailings dump is responsible for the elevated 
lead levels in the American Fork at sample site AFl2. Lead concentrations arc transported to 
the creek via mine portal discharge as surface and subsurface flow, overland flow in response 
to rainfall and snowmclt events and bank erosion ·d channel migration of the American Fork 
against the tai:..i.ngs embankment. This study did not quantify the relative metals loading of each 
mechanism of transport. 
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i'f"""... The tailin&s dump should be isolated from the American Fork through a combination of 
cut and fill, rerouting of the portal discharge drainage and revetment of i.he existing American 
Fork channel banks. All portal dischar&es should be routed in a permanent diversion channel 
directly to the beaver pond. Because of the steep gradient of this channel, riprap protection will 
be required. The riprap will serve a multiple purpose of protecting the permanent diversion from 
erosion, oxidizing the discharging portal waters, raising the pH of the waters and coprccipitating 
the iron from solution, as well as serving as a permanent and maintenance-free barrier to A TV 
traffic att.ell"pting to access the tailings dump site. On site limestone or dolomitic rock can be 
utiliud as riprap. Screening and sorting of this rock will be required to ensure a well graded 
riprap blanket. 

The east slope of the tailings dump should be excanted from the vicinity of the North 
Fork of the American Fork channel. These materials should be transported to the top of the 
tailings dump and regraded to a •domed-, yet relatively flat (less than 3% grade) surface. 
Ponded areas on the existing tailings dump should be eliminated. The outslope (east) of the 
regraded tailings dump should be graded to no steeper than a 4: 1. The regraded surface of the 
tailings should be •deep ripped and lime<r to elevate the pH of the tailings above 6.5. Topsoil 
can be borrowed from adjacent sites and placed on the regraded and limed surface. A minimum 
of 12 to 15 inches of topsoil should be placed on site. Care should be taken to separate A and 
B horiz.on material at the borrow site to ensure that an organic rich layer of A-horizon material 
is available for final cover. This same material will serve as a natural seed source and will 
reduce revegetation costs. The site should be broadcast seeded and harrowed. A riprap bank 
apron or at a minimum, toe slope riprap protection should be placed along the out.slope, adjacent 
to the creek. Depending on the characteristics of available rock, this riprap may have to be 
imported to the site. Wooden cribs or similar biotechnical slope protection may be substituted 
for riprap. However longevity of the design should be addressed. 

Additional treabnent of the discharging portal waters can be accomplished through the 
construction of a wetland on the upper terrace immediately above the beaver pond. The purpose 
of this wetland is to accomplish primary treatment of zinc and cadmium, prior to the water's 
entrance into the beaver pond. The beaver pond would behave as a secondary treatment facility. 
The wetland would be excavated into the surface adjacent to the ·1oadout• area. Approximately 
4,000 square feet of surface is available for wetland construction. An impermeable liner and 
coarse limestone gravels would be placed at the bottom of the excavation. Organic matter 
(humus, manure, soils borrowed from the beaver pond area) would be backfilled above the 
gravel layer. The site would be topsoiled and planted with the appropriate locally available 
vegetation. Kastning-Culp, 1992 documents the chelation properties and plant uptake of zinc 
by focal vegetative species. Soil and moss berms would be constructed within the wetland to 
prevent short-circuiting of the influent waters. The wetland would di~harge directly to a ditch, 
which would flow to the beaver pond and ultimately to the North Fork of the American Fork. 

Under a phased approach, the initial reclamation should entail a channel diversion of all 
portal discharges to the beaver pond. •FollC""-up• water quality sampling should take place to 
evaluate the beaver pond's ability to treat the additional waters. Later phases should include the 
limited cut and fill and regrading of the tailin&s dump, channel stabilization of the North Fork 
in the vicinity of the tailings dump a.00 the construction of the wetland. 
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A conceptual design of the Pacific Mine proposed reclamation is presented on Figure 9. 
Surveying and mapping should be completed prior to the finaliz.ation of the designs. The design 
process should include an evaluation of design hydrology, channel hydraulics, soils and 
vegetation requirements, final earthwork, preparation of final plans and specifications. 
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AHERICAH roRK 11 Pacific Mine seepage above conf luenc 
w/ American Fork 

Descrl pll on: 
Sitt ID: 
Cost Code: 
ltb Nulliber: 
S1111ph Otte: 
Tot. Cations: 
Tot. Anions: 
Grand Toh I: 

UTAH STATE HEALTH OEPARTHEMT 
OIVISION or LABORATORY SERVICES 

Envlro,...nttl Ch .. lstry Analysis Report 

NtERlCAH FDRX 11 
Sourct: DO QI~& 2f R~v;~ 1nd QA V1lida~i2n 

3508 Inorganic Review: 9Zl07/29 
9204265 Type: 04 Organic Review: 
92107108 n .. : 12:45 Radioche•istry Review: 

68 Hlcroblology Review: 
140 119/1 Cttions: 4. 1 -ell 
208 119/l Anions: 4.2 me(l 

L1bor1tory Af!tlxses 

l-pH • 7.9 ·. 0-(alclum 43 119/1 
D..-..gnes11111 23 119/l D-PottssUlll ( 1 119/l 
llicarbntle 206 11911 Carbo nth 0 11g/l 

Chloride ( 1 119/1 Sulfate 38. 045 11911 
Tot. Alk. 169 119/l TOS (f lBOC 220 •g/1 

H+Arsenlc 5.0 ug/l H+B1rium 0.11 119/l 
H+Cadmfum 14 ug/l H+ChrOtDiu• <5.0 ug/l 
H+Copper <20 .O ug/1 H+lron 0.3 119/l 

H+Lead 130.0 ug/1 H+Htngtn 92.0 ug/1 
H+Stltnlum <5.0 ug/1 H+Zinc 1700.0 ug/1 

PH pH should bt ptrfol"lltd as 1 ff tld test. 

pH= 7.75 
temp. = 18.3 
EC = 325 
color = clear 
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AHEllICAH fORK 112 North Fork of American Fork below 
Pacific Mine 

Ducrlptlon: 
Silt IO: 
Cost Codt: 
lib HUl'lbtr: 
s..,,1, Dth: 
Tot. Cal Ions: 
Tot. Anions: 
Grand Total: 

UTAH STATE HEALTH DEPARTHENT 
DIVISION or LABORATORY SERVICES 

Envlro,,..nttl Ch1111lstr7 Antlysls Report 

A11ERICAH fDRK 112 
Souru: 00 

3508 
9204266 T7pt: 04 
92/07108 n .. : 13:05 

42 
80 119/l Ctllons: 

122 11g/l Anions: 

Otte of Review 1nd OA Validation 
Inorg1nlc Review: 92/07/29 
Organic Review: 
R1dloche11istr7 Review: 
Hlcrobiology Review: 

2.5 11e/l 
2.5 ... 11. 

l1bor1tory Analyses 

l-pH • 8.0 D-Ct 1 ci Uftl 28 119/1 
O-Htgnes1111 12 119/l D-Potassu. <1 119/1 
Blcarbnatt 128 119/l Carbonate 0 119/1 

Chloride ( 1 119/l Sulfate 15.889 119/l 
Tot. Alk. 105 119/l TDS ll 180C 132 119/l 

K+Arnnlc <5.0 ug/1 H+Barhnn 0.053 119/1 
H+C1clmlU11 <I ug/1 H+Chr011iue <5.0 ug/1 
ll+Copper <20.0 ug/1 H+lron 0.23 119/1 

H+Lnd 15.0 ug/1 ~ngan 21.0 ug/1 
H+Se 1 en I U11 <5.0 ug/1 H+Zinc 99.0 ug/1 

PH pH should bt perfo1111d ts 1 field test. 

·. 

pH = a.-os 
temp = 13~·3 

EC = 170 
color = clear 
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AMERICAN rORK 13 N. Fork of American Fork above 
Pacific Mine 

Oescrlptlon: 
Silt IO: 
Cost Codi: 
Lab HllM1r: 
s._,,1, Oats: 
Tot. Cations: 
Tot. Anions: 
Grand Total: 

UTAH STATE HEALTH OEPARTHENT 
OIVISIOH or LABORATORY SERVICES 

Envlro1199ntal Ch .. lslry Analysis Rtporl 

AHERICAH FORK 13 
Sourct: 00 

3508 
9Z04Z67 Type: 04 
9Z/07/0B Tl•: 1Z:30 

39 
77 mg/1 Cat.Ions: 

116 119/l Anions: 

Pats of Rcvlsw tnd QA Validation 
Inorganic Rtvlew: 9Z/07/Z9 
Organic Rtview: 
Radloch!IDistry Rsvisw: 
Hlcroblology Rtvlew: 

Z.3 me/1 
Z.3 ms/l 

labortlorx Antlysts 

l-pH • 7.9 0-Cal cl1111 Z6 mg/1 
0-Ht!jlflts u. 11 119/1 P..Potassua <1 mg/l 
Btc1rbnat1 119 119/l Carbonate 0 119/l 

Ch1orldt < 1 119/1 Sulfat.1 11 .57Z 11911 
Tot. Alli. 97 119/l TOS f 180C 138 mg/1 

H+Ars.,.lc <5.0 ug/1 K+8ari1111 0.043 119/l 
K+<:adml1111 <I ug/1 K+<:hr-11111 <5.0 ug/l 

K+<:opptr <ZO.O ug/l H+Iron 0.14 mg/1 
H+Ltad <5.0 ug/1 H+Hangan 16.0 ug/1 

H+Stltnl1111 <5.0 ug/1 H+Zinc ZJ.O ug/l 

PH pH should bt ptrfon11sd as a field list.. 

pH • 8. 42 
temp= 11.3 
EC • 150 
Color- = clear 

jj~~~~ 
'JUL' 3·1 1992 

DIVISION OF 
Oll GAS & MINJNG 
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AHERICAH fORK 14 Seepage Discharge from Beaver Pond 
above confluence of American Fork 

pH. = 7. 98 

Description: 
Site ID: 
Cosl Code: 
Lab Nuilbtr: 
5_,1e Datt: 
Tot. Cations: 
Tot. Anions: 
Grand Total: 

UTAH STATE HEALTH DEPARTMENT 
DIVISION or LABORATORY SERVICES 

Envlro1111ental Ch .. tstry Analysis Rcp~rt 

AHERICAH fORX 14 
Source: 00 Ql~f 2f Rfvi~w and Q~ Valid!~l2n 

3508 Inorganic Review: 92/07/29 
9204268 Type: 04 Organic Review: 
92/07/08 n .. : 12:15 Radloche111lslry Review: 

68 Hlcroblology Review: 
136 .g/1 C.tlons: 4.1 .. 11 

204 .g/1 Anions: 4.1 11t/l 

L1b9r1lort An1lxs1s 

L-pH • 7.7 0-Calclum 42 .g/1 
0-Hagncsu. 23 119/l D-Potass1111 <1 119/l 
Blcarbnate 202 119/1 Carbonate 0 llg/l 

Chloride ( 1 llg/1 Sulfa le 35.646 •g/1 
Tot. Alk. 165 .g/1 TDS f 180C 218 1119/l 

H+Arscnlc <5.0 ug/1 H+Bari11111 0.086 119/l 
K+Cadlllu. 5 ug/1 H+Chr1111i11111 <5.0 ug/l 
H+Copper <20.0 ug/1 H+lron 0.39 119/l 

H+lud <5.0 ug/l ~ngan 18.0 ug/1 
H+Scleniu. <5.0 ug/1 H+Zinc 810.0 ug/1 

PH pH should be perfonied as a field test. 

temp. = 11 • 7 
EC = 280 
color = clear 

1'@1Sfil'l@ID 
rJur 3'1 \992 

OIVIS\ONOr 
OIL GAS & M\NlNG 
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AHERICAN FORK 16 Seepage from Pacific Mine @ Portal 
pH. = 6. 54 

Du.tr I pli on: 
Sile 10: 
Cost Codi: 
lab ~tr: 
SiMplt Oate: 
Tot. Cations: 
Tol. Anions: 
Grand Total: 

UTAH STATE HEALTH OEPARTHENT 
OlVISION or LABORATORY SERVICES 

Envtron.ental Ch111lstry Analysis Rtport 

AHERICAN FORK #6 
Source: 00 2!tl 2f R1vltw aad QA V!lid!tioa 

3508 Inorganic Rtview: 9Z/07/29 
9204270 Typt: 04 Organic Review: 
9Z/07/08 Tfn: 15:30 Radloch111istry Review: 

65 Hlcrobiology Review: 
135 119/l Cations: 3.9 11e/l 
200 11911 Anions: 4.0 11e/l 

Ltbirttory Analxses 

1.-pH. 6.9 D-Ca 1 ci um 40 ing/l 

D-Hagntsum 22 119/1 0-PotassUlll < 1 119/l 
Bicarbnate 191 119/l Carbonate 0 119/1 

Chloridt 1.4 11911 Sulfate 39.473 119/1 
Tot. Alic. 156 119/l TOS (!I 180C 208 119/1 

tk-Arsenic 20.0 ug/1 H+Barium 0.084 11g/1 
tff.Udal..-. 12 ug/1 H+Ch r11111i 1111 <5.0 ug/1 

H+Copper 47.0 ug/1 H+Iron 4.5 1119/l 
H+letd 15.0 ug/1 H+Mangan 15.0 ug/1 

H+Selenlum <5.0 ug/1 K+Zinc 1800.0 ug/1 

PH pH should be p1rfor111d as a Held test. 

temp. = 7.8 
EC = 230 
color = sl. Cloudy, 

red, Fe ppt 

IBl~@B:UW®ID 
rJUL 3 · 1 1992 

DIVISION OF 
OIL GAS & MltJtNr-
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AMERICAN FOU 17 North Portal Mary Ellen Gulch 
pH ... S. 95 
temp . "' 8. 0 
EC :: 180 

Description: 
Site ID: 
Cost Code: 
Lab tfUlllber: 
s-ple Dates 
Tot. Cations 1 

Tot. Anions: 
Grand Total: 

Color = clear, Feppt 

UTAH STATE HEALTH DEPARTMENT 
DIVISION OF LABORATORY SERVICES 

Enviro11111ental Chemistry Analysis Report 

AMERICAN FORlt 17 
Source: 00 

3508 
9204271 Type: 04 
92/07 /08 Tinle: 17105 

44 
118 iilq/l Cations: 
162 ia9/l Anions: 

Date of Review pnd OA Validation 
Inor9an1c Review: 92/08106 
Or9anic Review: 
Radiochemistry Review: 
Hicrobioloqy Review: 

2.6 111e/l 
2.7 me/l 

Llboratory Analyses 

L-pB • 6.0 D-Calciwn 
D-Ha9neswn 12 1119/l D-Potuswn 
Bicarbnate 30 1119/l Carbonate 

Chloride <l m9/l Sult ate 
Tot. Alt. 25 1119/~ TDS @ l80C 

H+Arsellic 70.0 u9/l H+Barium 
B+Cadmiuia 1 u9/l H+Chromiwn 

H+Copper <20 . 0 u9/l H+Iron 
H+Lead <5.0 u9/l B+Han9an 

B+Selen.luia <5.0 uq/l B+Zinc 

PH pH should be perforiaed as a field test. 

30 1119/l 
1.2 1119/l 

0 1119/l 
102.13 1119/l 

184 1119/l 
0.014 m9/l 

<5.0 u9/l 
7 . 8 mq/l 

210.0 ug/l 
800.0 uq/l 

R:':'.C~iVE!J l AUG ·.I 01992 

DIV. OIL, GAS, MIN 
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AHERlCAH rORK 18 Mary Ellen Gulch above AML disturbancE 
pH. = 8. 1 

G.scrlptlon: 
SI le 10: 
Cost. Code: 
Lab llullbtr: 
5-ple Dale: 
Tot.. Cat.Ions: 
Tel. Anions: 
Grand Total: 

UTAH STATE HEALTH DEPARTMENT 
DIVISION or lABORATORY SERVICES 

Envlro1111tntal Che•istry Analysis Report 

AHERICAtl FORK #8 
Source: 00 Ql~I 2f R~vi~w an~ QA V1l;da!l2n 

3508 Inorganic Review: 9Z/07/Zg 
9Z04Z7Z Type: 04 Organic Review: 
9Z/07/08 n .. : 17:50 Radiochemistry Review: 

37 Hlcrobiology Review: 
73 mg/1 Cat.ions: 2.1 .. 11 

110 ttg/l Anions: 2.2 u/l 

ltb!rtlprx Analyses 

l-Pff • 8.0 0-talcium 25 119/1 
~gntsUll 10 119/l 0-PolaSSUll <1 llgl1 
Bicarbnalc 106 119/l Carbon ale 0 119/l 

Chloride <I 119/l Sul fate 19.91 11g/l 
Tot.. Alk. 87 mg/1 TOS t 180C 124 11g/1 

K+Arsenlc <5.0 ug/1 K+8ariuia 0 .044 119/l 

K+U••- < 1 ug/1 K+Chro11i1111 <5.0 ug/1 
K+Copper <20.0 ug/1 H+Iron 0.08 11g/l 

H+ltad <S.O ug/1 H+l'langan <5.0 ug/1 
K+Sthnl1111 <S.O ug/1 H+Zinc <20.0 ug/1 

Pff pH should be perfol"'lled as a field test.. 

temp. = 9 .1 
EC = 140 
color = clear 

If'~[;~ 
rJUL 3 1 1992 

DIVISION OF 
OIL C"lAS & M!NING 
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Otstrlptlon: 
Sitt 10: 
Cost Code : 
Lab NU9'b1r: 
s...,11 Dalt: 
Tot. Cat Ions: 
Tot. Anions: 
Grand Total : 

Mary Ellen Gulch below AML disturbnc 
pH. • 7. 95 

UTAH STATE HEALTH OEPARTHENT 
DIVISION OF LABORATORY SERVICES 

Envlronmtnlal Cht11lslry Analysis Report 

AHERICAN FORJ< /19 
Source: 00 

3508 
9204273 T1p1: 04 
92/07/0B rt .. : 19: 15 

43 
97 119/1 Cations: 

140 119/l Anions : 

Pate of Review and QA Val idation 
Inorganic Review: 92/07/29 
Organic Review: 
Radloche•islr)' R1vi1w: 
Hlcroblology Review: 

2.5 ••/1 
2.6 ••ll 

temp. • 10.4 
EC • 170 
Color • milky 

Ltbpr1lor1 An1l1s1s 

l-ptt • 7.9 ·. 0-Cal cl um 
114'1gntsum 12 119/l 0-Pollssuni 
llcartlnalt 94 mg/l Carbon ah 

Chlor\dc <1 119/1 Sulfah 
Tot. Alli. 77 119/1 TOS @I 180C 

,...rstnlc 10.0 ug/1 H+BtriUlll 
H+Ca•I• 2 ug/1 H+Chr1111ium 
K+Ctpptr 60 .0 ug/1 H+Iron 

H+l11d SO .O ug/1 H+t1angan 
H+Stltnlum <5.0 ug/1 H+Zinc 

PH pH should bt ptrfo.-.ed as a field lest. 

29 119/1 
<1 119/l 
0 119/l 

49. 504 119/1 
148 119/1 

0.034 119/1 
<5.0 ug/1 
1. 1 1119/l 

60.0 ug/1 
430.0 ug/1 

~@§~j 
iJUL 3 1 1992 

DIVISION OF 
Oil GAS & MININC 
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COLLAll'8EO AOfT 

AF#5 

• 

LOWER BOG 

Description: AMERICAN FORK IS 
Sile ID: Source: 00 Dat1 2f R1v;~ 1nd QA V!11d&1i2n 
Cost Code: 3508 Inorganic Review: 9Z/07/Z9 
lab Number: 9204269 Type: 04 O,r9ani c Review: 
Sample Date: 92107/08 Ti11e: 14:25 Radiochemistry Review: 
Tot. Cations: 17 Hicroblo109y Review: 
Tot. Anions: 66 119/1 Catlo11s: 0.9 me/1 
Grand Tot.al: 83 1119/l Anions: 1.4 111e/l 

l1boratory Analyses 

l-pH • J.9 0-Calcium 11 119/l 
0-Hagntsu• 3.6 119/l D-Pot.assum 1. 1 119/1 
Blcarbnah 0 •g/1 Carbonate 0 119/l 

Chloride 1.4 Mg/1 Sul (ate 64.368 119/1 
Tot. Alk. 0 119/l TDS @ 180C 120 119/l 

H+Arsenlc <5.0 u9/1 H+8ariu111 0.035 mg/l 
K+Cad•lim 14 ug/1 H+Chromium <5.0 ug/1 

H+Copper 30.0 u9/l H+Iron 9.1 mg/1 
H+lead 10.0 ug/1 H+Hangan 290 .O ug/1 

H+Selen\1m <5.0 ug/1 H+Zinc 660.0 ug/1 

., 
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Al£RICAH FORK IS 
Lower Bog portal discharge 

Dtscrlptlon: 
Sitt 10: 
Cost Code: 
lab Huliber: 
S-,le Date: 
Tot. Cations: 
Tot. Anions: 

,,.---...._ Grand Total: 

UTAH STATE HEALTH DEPARTHENT 
DIVISIOtf or LABORATORY SERVICES 

Envlro1111ent1l Ch1Wtlslry Analysis Report 

At1ER!CAN FORK IS 
Source: 00 

3508 
9204269 Type: 04 
9Z/07/08 TIM: 14:25 

17 
66 119/1 Cations: 
83 199/l Anions: 

Oats of Rsvisw and OA Validatlpa 
Inorganic Review: 9Z/07/29 
O.~anic Review: 
Radiochemistry Review: 
Hlcrobiology Review: 

0.9 1119/l 
1.4 M/J 

laboratory Analyses 

l-pH. 3.9 O-Calcit111 11 1119/l 
D-fftvnu u. 3.6 119/l 0-PotUSUll 1. 1 1119/l 
81 carbnflte 0 119/1 Carbonate 0 1119/l 

Chloride 1.4 119/1 Sulfate 64.368 119/l 
Tot. Alic. 0 119/1 ros ' 1aoc 120 1119/l 

H+Arunlc <5.0 ug/1 K+8uh• 0.035 119/l 
~-11111 14 ug/1 H+Chromi U11 <5.0 ug/1 
H+Copper 30.0 ug/1 H+Inin 9.1 919/l 

H+lud 10.0 ug/1 H+liangan 290.0 ug/1 
H+Selenl um <5.0 ug/1 H+2lnc 660.0 ug/1 

PH pff should bt perro,...d as a field test. 

pH. • 5. 11 
'fDS = 80 ppm 
temp = 1 O .1 
Color = clear, Fe ppt 

U'@B:~lWJ 
rJUL 3 1 \992 

DIVISION OF 
OIL GAS & MINING 
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DISCHARGE MEASUREMENT NOTES 

~OCATION Hary Ellen Gulch Bl. Portal Discharge (800 feet) 
~TE 7 /8/92 PARTY Liastone(Mesch 

--------------~~~~~~~~--

I 
I 

t 

.1UIPMENT--'B::;,Y._90&.m-...Y _______ METHOD Area Velocity WEATHER cloudy overcast 

CROSS SECTION GS#2 FLOW rapid 

INITIAL GAGE READING/TIME 6 • 20 PM FINAL GAGE READING/TIME.....:.7..:.:~0~0~PM:.:.... ___ _ 
COMMENTS Control section at bedrock outcrop; high flows overbank bedrock 

outcrop to gravel bar; RB well vegetated, cobbles, willow bed material1 
sands, gravels on bed; some silt deposit. Mannings n=.055 bed, n=.055-.070 over 

''"'·" ..... 
'II - r:: Ill 

QJ -4 ..., 0 c 
u..., ..... ..... 0 QJ 
C-4 ._. ..., .t: -~ Velocity O' 
tO c Ill..., ..., c Ul (ft/s) M-..., .... ..., > a. :::> H'O Ill Ul 

ID c .... QJ ..... c .c ..... 
-4 E-4 QJ 0 0 Ql 0 Area 

u u 
000 Width Depth Ul > Eu At Ul ._. 

M Q. 8@o. 6 
CJ -~ QJ (ft2) -~ 

"" (ft) (ft) a: fo< (/) Point Mean 0 

LB no o.o 0.0 
flow 

LB EOW 3.2 e.o n 
1,,.-l(ertic< l n 7'- n 17 n 11 

11 3.5 n i;R 91 c.n 1. 52 
r 1 • 59 0.41 0.65 

4.2 0 i:;A , 01 60 1-66 
1.47 0.32 0.47 

4.& o_so 77 60 1.28 

I 1. 32 0.12 0., 6 
I 

5. 1 0.33 81 60 1.35 

I 0.67 0.07 0.05 
I RB EOW 5.5 0 0 ' 

I 1 .d f; rf c 

I 

I "'id 1 2 20 qpm I st flow 

fr"'"' ce .. naae alona LB 
I 
' 1.50 

~---
"" 

; 

Lidstone & Anderson 
Yater Resources and Environaental Consultant 
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DISCHARGE MEASUREMENT NOTES 

L9CATION N. Fork American Fork Ab. Pacific Mine Discharge 

PACE OF 

~ 7 /8 / 92 PARTY Lidstone(Mesch 
~~~__.;..~~~~~~~~~~~--,.~~~-

. P MEN T _P~y~g~m~y...._ ___________ ~THOD __________________ wEATHER cloudy / overcast 

CROSS SECTION__,G;:.:S::....1f1...1::.._ ______________ FLOW clear rapid 

INITIAL GAGE READING/TIME 10;05 p.11 FINAL GAGE READING/TIME 10: 4 0 Atl -------=----------COMMENTS 2. B looking OS = 0.00. nea material 2-4" cobbles, some gravels -

channel banks overgrown with semi dense overstory 
Mannings "n" over channel length 0.045 - 0.050; OB = 0.065 

r-f ., _ 
c II) 

GI_. 4' 0 c: 
0.6JIU ..... 0 Cl) 

C:·...C ..... "".c ..... Velocity O'I 
fll c fll"" "" c: II) 1.1-
.iH.i > a. :J H'O (ft/s) fll (/) 
II) c M CU r-1 c: .c. ..... 
• ,... E·...c cuo 0 Cl) 0 0 0 
000 Width Depth II> > e u At Area UI-

kilo (ft) (ft) .0 Cl ..... Cl) 
Point Mean (ft2) 

..... 
(,,. 0 @o.6 a: E-< en 0 

LB EOW 0.0 o.o o.o ---- ._ ____ 

0.79 0.36 0.28 

2.2 0.33 47 JO L57 

2.05 0.36 0 •. 74 

3.0 0.58 76 lO 
2.52 

' \ 

I 
. 2.73 0.67 1.83 

4.0 0.75 44 15 2.93 

2.55 0.73 1.86 

I 5.0 0.71 32 15 2.16 

2.46 0.73 1.80 

I 6.0 0.75 41 15 2.76 

' 2.19 0.71 1.55 

I 7.0 0.67 24 15 1.62 
I 1. 31 :O. 59 0.77 

. 8.0 o.50 30 30 0.99 

I 0.86 0. 31 0.27 

8.7 0.42 I 22 30 0. 72 

I 0.36 0.27 0. 1 0 
10.0 0.0 0 0 0.00 ·- - -

I 
' 9.2 cfs 

I 
r ' 

·' - -....-

Lidstone & Anderson 
Yater lesources a~d En•ironaental Consultant 
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AQUATI C ECOSYSTEM ANALYSIS 

FOR NORTH FORl AMERICAN FORK RIVER AND MARY ELLEN GULCH CREEK ON THE 

UINTA NATIONAL FOREST 

1988 . 

BACKGROUND AND METHODS 

In recent years land managers on many of our forests and 
BLM districts in the west have improved the stability and 
reliability of land management plans and decisi ons by sampling 
aquatic organisms which act as natural monitors of management 
activities within the drainages on public lands. 

During short-term exposure to water of poor quality or 
adver1e change• in habitat, organisms that cannot tolerate the 
stress are destroyed and the aquatic macroinvertebrate 
community structure changes. Since aquatic organisms respond to 
their total environment, they can become an effective tool for 
detection of environmenta~ changes. 

Our analysis of aquatic ecosystems is based upon multiple 
factors including: 

1. Various macroinvertebrate data - Community dry-weight 
bioaas1/aaaple expre1aed in gm/m2 ; number of individuals per 
taxa (resident populations?); DAT Diversity Index, which 
combine• a measure of dominance and number of taxa; habit, 
habitat and feeding preferences of individual taxa or species; 
specific tolerances of taxa; community composition; and BCI 
(Biotic Condition Index), which indicates as a percentage how 
close an aquatic ecosystem is to its own potential. 

2. Physical parameter data and 

J. Water chemi1try data 

Effective use of the Biotic Condition Index (BCI) depends 
upon the availability of data on stream gradient, natural 
capability of instr-eam substrate (may not be the compo1ition 
present if aan-influencet sedimentation is found at the 1aaple 
•tation), total alkalinity, and sulfate in mg/l. 

l 
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lecauae of the way that macroinvertebrates occupy space 
within a atream, it generally takes at least three samples to 
repreaent the coaaunity accurately at a given 1tation. One 
sample per 1tation cost• less but has little value for aquatic 
habitat a1sessaent, one never knova if such single samples 
repre•ent the best, the worst or an average of possible 
condition• at the aampling site. Alao as a side benefit, three 
samples per station provides a basis for various statistical 
analyaes, if random samples are all taken from a rubble 
substrate in as similar habitat as possible, taking into 
account mainly the velocity of flow and depth in the stream . 
Biologist• have found that compared to other sampling devices, 
the Winget-modified surber net yields the highest coefficient 
of correlation (similarity of samples). 

A stream's natural potential for productivity, habitat 
quality and water quality can be compared to the "actual" by 
taking quantitative samples of aquatic macroinvertebrates. 
Careful analysis of macroinvertebrate communities can reveal 
condition and trends in aquatic ecosystems . Sampling and 
analysis is conducted in accordance vith procedures outlined in 
FSB R- 4 2609 .23, March 1985, Fisheries Habitat Surveys 
Handbook. 

This report is baaed upon 27 macroinvertebrate samples 
froa 6 stations on North Fork American Fork River and 3 
stations on Mary Ellen Gulch Creek along vit h physical and 
vater chemistry data provided by your aquatic specialist. 
Sample• vere taken above and belov old mine sites to det ermine 
posaible effects of mine drainage upon the streams vater 
quality and aquatic life. Zinc concentrations on the North Fork 
American Fork River ranged from leas than 0.02 mg/lat Stations 
1, 3A and 8 to 0.190 11g/l at Station 3 belov the lover bog 
mine. Zinc concentrations on Mary Ellen Gulch Creek ranged from 
0.022 mg/l at Station 12 above the mine drainage to 0.092 mg/l 
at Station 14 below the mine effluents. 

2 



NORTH FORK AMERICAN FORK RIVER 

The Upper Station (1) waa above the lower bog mine. 
Macroinvertebrate samples were also taken at Station 3 just 
below the lower bog mine to evaluate the effects of mine 
drainage from the old mine site. Of the heavy metals tested, 
zinc appeared to be the most potentially damaging heavy metal 
in the effluents from the mines along the North Fork, At 
Station l above the lower bog mine the zinc concentration was 
lea a .than~Oj~0.2j;...,m&/ l ,4~vh.i.c b waa• a ·non- limi t .i ng ,, cone en t ration .·~ 

·The :::aquaL:~i;c;.-:_ma c,r~·fovi'r't~bf a t'~~'c0~mmuni t 'y ..... ,.""'h°idJ;,.«•f'~~fr ly ' good~ 
': # lt'.t_, • ._\ ~'"J ... ......_.,.,.., .• ••'"' ; ... -\ _. ••• •· "'' • • • •""'I" 1 •1t <Y:~ .. "V"- • n.,;•f, , .... J "i< 

diversity.;among. clean water taxa at this "stat'ion •.wh·ich included 
clean water mayflies ··aai~h,9.&&!ll and ~allH&uU'a. !ia!illii• with 
fair population numbers. The clean water stoneflies ~!a&!ii and 
members of the family Leuctridae were present in good resident 
population numbers. T,hese:'· species indicated; .. relat.ively . good· 
sub 8 t rate .'. and.· good J wa te'r .. ~qua li t"y . at ·I the ' uppe r~S ti."t'i:"O'n~ ( 1) • The I 
zinc eonc"'intr'1t:i ·on"·was S"li'ghtly higher when sample'd" in July at 
this station. 

,At ·;~t'.~t'.i:C;~ii,;t~~~~.e"'~'oJ'!.l'""''·t h_e_;;;;. 1 o we.r1 ,._,,;. b o_g,.ci_~~-~-~.Zi.~~ be .. '.,,, ~.i.n,c :: ··. 
concen.~,r1~tion~.!!·r11·0 .·.~-?.~·· 111.s/l, ~.wh_i ch .. :.w.as .. ~:hi.1.~:~r~~~~~;.f.~u,n~"'~~.n;..~. 
July~~h.eJ~,·~:!~.t~-~~~&!c.1.4_:.,T~he .• ::. zi.nc..;.!lLC:..o~~·cl~~~:a_ ti.o,~ .. ,.: ~,.!'~ 
Septe~.b~erg~~uc·eede.da;,ri..~,li.e;..,::othre~,ho.ld., value ?, o~_I OA:~;:_.mg/l · for · 
1en1it-ive;t.: :;~q,liat'i·c· ~;". inve'ttebrates; A comparison of the .. ·-4~ ... ~-.. '-•"•·'-" . 
communities at the upper Station (1) and the station below the 
bog mine (3} indicates that '.there -.:were . stresa.:.condit'ions at theio· 

-. lovert1 reach";f.~The number of "orgaii"£siiis/m2 ~ .. ~~edu~-e·d " 7 8%, from' 
'-~ .-... ... r ... 

nearly 9,000 to leas than 2,000. The macroinvertebrate standing 
crop was reduced by nearly 90%, from 0.9 to 0.1 g/m2 and the 
BCI value was reduced from 93 to 79. 

11 .. ~!..~~~1~~:..ti~-x.•-1f.~.t~~,t.~ti~.".',. 3_ bad __ g~_o,d. :•'!e>s i_d~~~P~P~,1 .a,t io>~Eo 
n~mber#•..;,;..•,e~4•!!.Y:~1!.~ .. r.:e..;...l,i. ... • .i. t e d.;i~ir> a bo.? t ,. }/_• ~ l:Ji.~.~ .. ~iwi..t.h .,._ ~·b:~'!f'"' 

·hi.g~e.•;.~ .. n~~-~~er.s .... ,ve!='e.t.~h~~.!1.o.! t . ~o .l .e.ra_n t :-;.:_spe c 1e ~in;. t~e:~rcommuni t Y'• 
and ·-.·appa.5~,~~~.itJ.· llll,~.•.~aJu,_i&·~~h ~<;~~ha d,~,,b~e.~-~ .~:.f,a__:_r.lyHc.o_mf o.r tab i:~:: 
vi th ~~he.m:zuc_,.,~,c·o.~.c~e:~\(~.t.~~.o.n ,ai.n;_w,, Ju,ly ..::::._~·.~; -~·•:}J..~~-r:~} e·4,h~~.Y;>:~:}.~,!;;;~ · 
s l i g h.tf'!~h.~,1.!J..~rJ;;..c:~o}•.c~~.n.t;~.a.t:i on !:Ji n..;:; __ s ep t em, b.~i~.~:~~t;:<.., v ~ s .. ...,no.;. 
longer~·~~ .. ~'o~:~;n;•,~ .. t~.~.P~.,c ... ~~!~i~f·~. th.e~ c.~.m•~.~ i .. t y .-~n,e~ UH&~i&;:. vb i"ch~ · 

. were .. ,Ao,;,.1 n.~_t..•.o:ti_.ve,l.l.; yc _Ju l_Y.'· wer.e·:.•11s1ng from~Jthe , c.o·mmun 1. t y in~~ 
Septe•b:e!:~·: As found in July samples, the mayflies seem to be 
the 111ost sensitive to the zinc and some of the shredder 
stoneflies appeared to be fairly resistent to the effects of 
this heavy metal. 

3 



t .n . c?,n t.~!: ~ t ..!.!. · ~.~·.:::.. m.a .. c,ro i n,ve~ t •brat e commun i_ t y-~,t:. St at~ on, 
3A, located,,:3u1t · •bove~he"Pac·if1·c mine area~hadr/an:"-.exce'llen1t1 ;' 
.~a cro l.'nve'r' ttbra't':l.~c'Oiaaurii't y . "vi th - aood .... d i:;eri'i"t''Yl~· and~ :;,. ·hia'n144.' .. .. -,,. ~ ...... ·~t,, , .. .. --:-, .,, ... !\A. ~,. 

P,o pu 1 a,t"i on.1 i.!1.~111b,e.r,1 ,.f or."!:t h1e..~;..c le~~ . vat e; 1pecie1;~1: vh,i f h, ind i cat.~ d: 
aood water quality and aood in1tream 1ub1trate in . that •tr••• 
reach. There vere warning number• of ' tho1e taxa tolerant to 
1ediaentation , but good diver1ity a~d good re1ident population 
numbers for most of the taxa in the community indicated that 
there vas good stability in thi1 1treaa reach. 

Also, the observed number of shredders in the community is 
generally found vhere riparian habitat is in good to excellent 
condition. The zinc concentration at this station val less than 
0.02 mg/l. Clean water species present included mayflies 
Li&Qt~l· &aikatQl&ll& and ~ahi!&t&ll& gQiaii• stoneflies §k~&li 
and ~lilil and members of the family Leuctridae, and 
caddiaflies l.&~IRIX&Q& and All&~&llli• These species were also 
found in the July samples at this station. 

When aampled in September, the zinc con~entration at 
Stati~O'n'" 8"':-V'&'i·~m1ela'··1tli"an":i:- 0·:027 ·iig(i, This St.at ion· was located 
below the Pacific mine ··drainake area. The zinc concentration 
vas auch lover than the 0.081 mg/l found in July. However, this 
community was limited. Many of the species did not have 
resident population numbers and the number of organisms was 
reduced about 70%, to less than 4,000/m 2 , compared to over 
13,000/m2 at Station 3A. The DAT diversity index value of 15 . 2 
vaa much better than found in July at this station vhen it vas 
0.7. Conditions at this station appear to be aomevhat better 
but were still limiting to the macroinvertebrate community in 
September. 

At the Dutchman Flat Station (9) the zinc concentration 
vas 0.037 ag/1, which vu lus than the 0.043 mg/l found in 
July. The DAT diversity index of 18 was much better than the 
0.8 found in July, but the numbers of organisms in the 
comaunity vaa juat about the same and vas close to that found 
at the Upper Station (1). Clean water species at this station 
had fairly good population numbers and included the mayfliea 

lali,il• &ii~b,i&IQl and lablllt&111 QQQ~li• atonef liea 'iii~& 
and aeaber• of the family Leuctridae, and caddisfliea 

'''~Qill,il and ~1,1811,il• ~here vere indicationa ~of at leaat' 
moderate amo'unta of aedimentati-on-'at 'ih·i -, 'i't'~t1i"ori '!. The observed· 
number of ahredder• in the community ia generally found where 
riparian habitat ia in fairly good condition. 

At the,' love•t atation on the Hort.h:ci: Fo~-~~.l"the. zinc_ 
concentration"" of 0.099 ag/l vu higher than found 1n July vb'en 

4 



. i .t . ".'~~~o .o ~til\\~~f~ ;-~~n.d_ ... w . .a.' .•. approach.in& the o·Jll..!al..~~t1h.f ~ • ~~-.1i.L 
~~.a.lu.~~f,o~ i.nc~~~l!:~vi~•-r:il!...C,,~ .• .,.ma c_ro_1 n ver.~.e b.r a.t_,_~-;,,co!:.~.~ .. n. it Y,} h,e t~~ · .. 

1nc luded,..)i c lean '. vater .. if•pe 1 cei'J;l!'.:.•("vhic. b~" ·ind icat,ed-good vat er ; 
.... .. , .. ~ ...... . "·· ... .1 .. " ~· '" i tifti•" • f'.... ,~ • ~\ ..... . 

qua li t )' • and .,. good·< in·• t r ea 11 • - • u b • t r a t e <'• a t th 1 • • t at ion • · C le an 
water ~~yflie1 -·i~cluded··· ia1at~l· lliit.BtSl&llll and &ail!UUlh 
llallllii• each found in July 1a111ple1, and stoneflies ~lQIQI• 
Aaa&liD~l!1t! and members of the family Leuctridae, caddiaflies 
'''~Qili,Q& and f&t&llli,Ql• moat with good population numbers. 
Good re• ident population numbers for most of the taxa in the 
comaunity indicated good stability in this stream reach. The 
observed number of shredders in the community 1s generally 
found where riparian habitat i1 in good condition. 

The potential for a resident fishery on this stream 
appeared to be good at Stations 3A and 11, where the 
macroinvertebrate bioma11 was sufficient to provide nutrients 
for a good fishery. !I•~;w.appear,ed.r1.thatl'! the.1,va.ter , ... chemi1t.ry _was/ 

· · · b · i 1···f· ~· · · ... . ·· ~.,.!'! · •· •J• 3-~ ·· ~- '~1a•~"' ~ ... ...i .. • · • .. .. • • 1~1·~i..t •. ~t~&.;,.t.~~' .~o.! .. .:~; .~}~.,,e~'. at .. 1s .. ~.a't.1on • ~...; an_d ::.!.'. a~u ·~~ could b e·r. 
l1a1t1ng 1 to ,• the? 1ucceas,,of a fi1hery.1.·in _ those ~ stream reaches·.''. 

. ... ~.. !:r... • • • •. ... . 
The moat 1eniit1ve 1tage1 in the trout 11fe cycle would 
probably be limited by the adverse water chemistry . The 
macroinvertebrate biomass of 0.1 g/m2 at Station 3 and 0 . 4 and 
0.6 g/m2 at Stations 8 and 9 respectively, would be limiting to 
the success of a fishery. 

The BCI values at mo'st of the stations indicate there is 
good potential in this stream. The.- BCI. value of 79 at Station 3 
indicated . ju1t--r' fair·~·cond it ion1~"'{b~ere'!~·-There ·- were -· impact 1 in' 
that •'tr~ea• ·rea-~h. It. app~·ar·s th~e're may1 be some opportunity for 
m .. nagement to illprove the instream habitat quality and water 
quality in this aquatic ecosystem . 

5 
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Organ~sms 
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,-981 
922 

"-r., ' 091 
3,888 
7,819 
9,555 

7,866 
5,193 

IJ,891 
2,582 
8,730 

18,163 
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Provo, Utah 8~602 

A. Investigator~~~~--=-P=au=l=--=S=kn~b~e-l_y_nd..__~~~~~~~~~~~ 

Stream.~~~~~~~~NO_R_T_H~FO_RK~-AME~_R_I_CAN~_F_ORK~_R_I_VE_R~~~~~ 

State/CountY~~~~~U_ta_h_,~~~-U_ta __ h~C_ou_n_t_y~~~~~~~~ 

8. 

Statiaa t!ate{ sl 

1 (Abv bog M) 
3 {Bel bog M2 

3A (Abv Pac M) 
8 {Bel Pac M) 
9 (Dutch Fl) 

11 (Bel MEG) 

l 
3 
3A 
8 
9 

11 

Ss;ale: 
Excellent 
Good 
Fair 
Poor 

9-21-88 
9-21-88 
9-22-88 
9-22-88 
9-22-88 
9-22-88 

7-20- 8"8 
7-20-88 
7-20-88 
7-20-88 
7- 20-88 
7-20-88 

Diversity 
Index 

QA.I Cmean) 

10.2 
. 11.·5 
. 19.2 
15.2 
18 . 2 
16.4 

D.il 
18 - 26 
11 - 17 
6 - 10 
0 - 5 

1.0 
0.6 
1.8 
0.7 
0.8 
1.3 

6 

Standing 
~rop 

.JWn (mean) 

0.9 
0.1 
1.4 
0 .4 
0.6 
2.1 

l 0 
0.6 
1.8 
0.7 
0 . 8 
1.3 

Standing mD. 
11.0 - 12.0 
l. 6 - ,, • 0 
0.6 - 1.5 
o.o - 0.5 

Biotic 
Condition 

Index 
.a.a 50 

93 
Z2 

100 
100 
98 

100 

lQQ 
82 
91 
28 
88 
85 

.au 
above 90 

80 - 90 
72 - 79 

below 72 

DTaxa 

21 
21 
32 
31 
32 
25 

20 
25 
25 
25 
23 
22 



STATION: l 

TOTAL NO . 
REPL SPECIES 

• NUMBERS DATA 

3 21 

MEAN 
/SQM 

81181. 

TOTAL SAMPLE STATISTICS 

NORTH FORK AMERICAN FORK RIVER (ABV 800 MINE), UINTA NF 

--t 

C:=J 

s 
0 

Ch 

--<: 

CONFIDENCE LIMITS 
(H PERCENT) 
LL UL 

STANDARD PERCENT SE 
DEVIATION OF MEAN 

4947. 13916. 3784.62 23.81 

SPECIES TOLERANCE CODES 

= Clean water species 

= Moderately tolerant species 

COEFF. OF 
VARIATION 

41.26 

= Shredders - Depend upon deciduous vegetation 
from riparian areas) 

= Sediment tolerant 

= Organic enrichment tolerant 

= Resistant to adverse chemistry 

= Large stonefly species 

t; l 
DATE: 89 21 81 

OBAR R CTQA CTQO 

2 . 8346 •·••ea 53. 64. 



(_) ) 
l r 

SPECIES ANALYSES 

STATION: NORTH FORK AMERICAN FORK RIVER (ABV BOC MINE), UINTA NF DATE: 89 21 88 

MEAN LOC18 TOLERANCE LOC18 x MEAN WT 
CLASS ORO ER FAMILY CE NUS SPECIES NO/SQM NO/SQM QUOTIENT TQ CW/SQM 

INSECT A EPHEWEROPTERA HEPTACENIIOAE CINYCWLA --4 997.89 2.999 38. 98. 
INSECTA EPHEMEROPTERA HEPTACENllOAE RHITHROCENA 187.88 2.832 21. 43 . 
INSECT A EPHEMEROPTERA EPHEMERELLIOAE EPHEMERELLA INERWIS s 35.87 1.SSS 48 . 75 . 
INSECT A EPHEMEROPTERA EPHEWERELLIOAE EPHEWERELLA OOOOSI .=! 43.94 1 .834 2 . 3 . 
INSECT A EPHEMEROPTERA SIPHLONURIOAE AMELETUS 7 .17 8.858 48. 41. 
INSECT A EPHEMEROPTERA BAETIOAE BAETIS s.o 4598. 11 3.883 72 . 284. 
INSECm PLECOPTERA CHLOROPERLIOAE I 43.9'4 1.834 24. 39 . _..... 
INSECH PLECOPTERA TAENIOPTERYCIOAE TAENIONEMA 0 

0 
1.157 48 . 58. 

INSECT A PLECOPTERA CAPNIIOAE __, 2.ees 32. 99 . 
INSECT A PLECOPTERA - NEMOVRIOAE ZAPAOA 2.888 18. 43 . 
INSECT A PLECOPTERA LEUCTRIOAE 

3 

2 .812 18. 47 . 
INSECT A TRJCHOPTERA RHYACOPHILIOAE RHYACOPHILA ACROPEOES &tt 8 2.447 18. 44 . 
INSECT I . OIPTERA TIPULIOAE OICRANOTA -· 7 .17 0 . 868 24. 21. 
INSECT A OIPTERA TIPlJLIDAE HEXATOMA 14.35 1 . 167 38. 42 . 
INSECT A DIPTERA CHIRONOWIOAE s,o 538 .ee 2.731 198 . 295 . 
INSECT A 0 TERA PSYCHOOIOAE PERICOMA .:.'1 14 .JS 1.157 38 . 42 . 
CRUSTACEA Ol><RACOOA s 315.83 2 .499 188. 278. 
TURBELLARIA. TRICLADIOA PLANAR II DAE PLANAR IA 0 288.93 2 . 458 198 . 285 . 
OLICOCHAETA o, ~ 78 .91 1.897 188. 285 . 
ARACHNIDA HYORACARINA ~ "' 57.39 1 . 759 98 . 172 . 
NEMATODA ~ 7 .17 0 .868 108. 92. 

TOTALS 8981.01 3 .963 9 .49 
CX> 



c 
STATION: 3 

TOTAL NO . 
REPL SPECIES 

• MUM8ERS DATA 

21 

MEAN 
/SQM 

1922. 

) 
TOTAL SAIWLE STATISTICS 

NORTH FORK AMERICAN FORK RIVER (BEL LOWER BOC MINE), UINTA NF 

CONFIDENCE LIMITS 
(99 PERCENT) 
LL ' UL 

923. 2922. 

STANDARD PERCENT SE 
DEVIATION OF MEAN 

917 . 69 27 . 69 

COEFF. OF 
VARIATION 

47 . 73 

OATE : fl9 21 81 

OBAR R CTQA CTQO 

2 .8333 fl . 3688 91 . 83. 



c ) ~ 

SPECIES ANALYSES ~ STATION: 3 NORTH FORK AMERICAN FORK RIVER (BEL LOWER BOC WINE), UINTA NF DATE: 99 21 88 

MEAN LOC19 TOLERANCE LOC19 X MEAN WT 
CLASS ORO ER FAlotILY GENUS SPECIES NO/SQlot NO/SQlot QUOTIENT TQ Ci.t/SQlot 

INSECT A EPHEMEROPTERA HEPTACENIIOAE EPEORUS 9 . 556 21. 12 . 
INSECT A EPHEMEROPTERA HEPTACENIIOAE RHITHROCENA e .858 21. 19 . 
INSECT A EPHEMEROPTERA EPHEMERELLIOAE EPHElotERELLA INERMIS s 2 .932 48. 98 . 
INSECTA EPHElotEROPTERA BAETIOAE 8AETIS J,O 1.333 72. 9e . 
INSECTA PLECOPTERA CHLOROPERLIOAE -I 1.699 24 . 38 . 
INSECT A PLECOP fERA CAPNIIOAE --c 2.298 32. 71. 
INSECT A PLECOP1"ERA NEMOURIOAE ZAPAOA 1.599 18. 24 . 
INSECTA PLECOP1ERA LEUCTRIOAE 

- c..lt 
2.541 18 . 48 . 

INSECT A TRI CHOP TERA RHYACOPHlLIOAE RHYACOPHILA 1.889 18 . 38 . 
INSECT A TRICHOPTERA GLOSSOSOlotATIOAE CLOSSOSOMA I -1 e.SSS 24. 13 . 
INSECT A COLEOPTERA - ..5 9 . 665 198 . 89 . 
INSECT A OIPTERA MELYRIOAE 9 .555 198. 89 . 
INSECT A OIPTERA TIPULIOAE OICRANOTA 

__. 9 . 655 24. 13 . 
INSECT A OIPTERA -HIRONOlotlOAE J., :S, C> 2.883 198 . 311. 
INSECTA OIPTERA .:'.MPIOIOAE s 1.791 95 . 182. 
INSECT A OIPTERA "'SYCHOOIOAE PERI COMA s. e,J. 9 . 665 38 . 29 . 
INSECT A OlPTERA i!MPIOlOAE HElotEROOROMIA 5 0 . 666 95 . 63 . 
CRUSTACEA COPEPOOA .s 111.665 198. 6111 . 
CRUSTACEA OSTRACOOA 2.347 198. 253 . 
OLICOCHAETA o. s 1.897 198 . 205 . 
ARACHNIDA HYORACARINA s,.o 1 . 333 98. 131. 

TOTALS 1922.46 3 . 284 e . 1111 
.... 
0 ,.. 



( 

STATION: 3A · 

TOTAL NO. 
REPL SPECIES 

• NUM8ERS DATA 

MEAN 
/SQM 

13891. 

TOTAL SAMPLE STATISTICS 

NORTH FORK AMERICAN FORK ~IVER (ABV PACIFIC MINE), UINTA NF 

CONFIDENCE LIMITS 
(89 PERCENT) 
LL Ul. 

He&. 17671. 

STAHOARO PERCENT SE 
DEVIATION OF MEAN 

4128.41 11.17 

COEFF . OF 
VARIATION 

31.47 

DATE: 89 22 88 

OBAR R CTQA CTQO 

4.8198 11 . 19$2 4$ . 4$ . 



( ) • 

SPECIES ANALYSES 

STATION: 3A NORTH FORK AMERICAN FORK RIVER (ABV PACIFIC MINE), UINTA NF DATE : 99 22 88 

MEAN LOC19 TOLERANCE LOC19 X MEAN WT 
CLASS ORDER FAMILY CENUS SPECIES NO/SQM NO/SQM QUOTIENT TQ CU/SQM 

INSECTA EPHEMEROPTERA HEPTACENIIDAE EPEORUS 114 . 77 2 .960 21. 43 . 
1"4SECTA EPHllMEROPTERA HEPTACENIIDAE CINYCMOLA _,.. 1291.28 3 . 111 39 . 93 . 
INSECT A EPHl:MEROPTERA HEPTACENUDAE RHITHROCENA 1949. 13 3 . 917 21. 83 . 
INSECT A EPHOIEROPTERA EPHEMERELLIDAE EPHEMERELLA COLORADENSIS - 14 . 35 1.167 18. 21. 
INSECT A EPHEMEROPTERA EPHEMERELLIOAE EPHEMERELLA I MERMIS s 1797 . 25 3 . 232 48 . 155. 
INSECT A EPHEMEROPTERA EPHEMERELLIOAE EPHEMERELLA DODDS I 1932. H 3 . 914 2 . 8 • 
1NS€CTA EPHf:WEROPTERA BAETIOAE BAETIS .$, O 1721 .80 3 . 238 72 . 233. 
INSECT A PLEtDPTERA CHLOROPERLIOAE ~ 381 . 28 2 . 479 24 . 59. 
INSECT A PLEC.OPTERA PERLOOIDAE SKWALA PARALLELA 

~ 
28 .69 1.458 18 . 28 . 

INSECT A PLECOi'TERA PEALOOIOAE MECARCYS 43 .84 1. 634 24 . 39. 
INSECT A PLECOP!ERA ' TAENIOPTERYCIDAE TAENIONEMA ~ 3 2 . 499 48 . 129 . 
lNSECTA PLECOPT(;RA CAPNilOAE - 831.2 2 . see 32 . 96 . 
INSECT A PLECOPTERA NEMOURIOAE . ZAPAOA 329 . 97 2.518 UI. 49 . 
INSECT A PLECOI TERA NEMOURIDAE MAL ENKA ~ 129 . 12 2 . 111 38 . 78. 
INSECT A PLECOPTERA LEUCTRIOAE 272 .59 2.438 18 . 44 . 
INSECTA TAICHOPTERA HYOROPSYCHIOAE CHEUMATOPSYCHE .s 3 2 .537 188 . 274 . 
INSECTA TRI CHOP TERA HYOROPSYCHIOAE PARAPSYCHE 669 . 62 2 . 748 6. 18 . 
INSECTA TRICHOPTERA LIMNEPHILIDAE OLICOPHLEBOOES --1 14 . 36 1. 167 24 . 28 . 
INSECT A TRICHOPTERA LlMNEPHlLIOAE APA TANIA ..... :-c.t. 28 .89 1.458 18 . 28 . 
INSECT A TRICHOPTERA RHYACOPHILIOAE AHYACOPHILA 157 .81 2 . 198 18 . 48 . 
INSECT A TRICHOPTERA CLOSSOSOMATIOAE CLOSSOSOMA -i 172 . 18 2 .236 24 . 54 . 
INSECTA TRICHOPTERA LEPIDOSTOMATIOAE --I 43 .84 1 . 634 18 . 29 . 
INSECTA OlPTERA TIPULIOAE OICRANOTA - 86 .88 1.935 24 . 46 . 
INSECT A OIPTERA TIPULIOAE HEXATOMA s 14 . 36 1.157 36. 42. ..... INSECT A OIPTERA SIMULIIOAE 0 28.69 1.468 188 . 167 . ...... INSECT A DIPTERA CHIRONOMIOAE s.,o 1692 . 91 3.229 198 . 349 . 
INSECT A DIPTERA EMPIDIOAE :s 71 . 73 1.856 96 . 178 . 
INSECTA OIPTERA CERATOPOCONIDAE s, CJ, 28 .89 l. 458 1118. 167. 
INSECTA OIPTERA PSYCHODIDAE PERI COMA .s . Gl-1. 288 . 86 2.393 38. 83 . 
CRUSTACEA OSTRACOOA 01-j 

329 .97 2 . 618 198. 272. 
OLlCOCHAETA 28 .89 1.458 188 . 157. 
ARACHNIDA HYORACARINA .s,o 316 .83 2 . 499 98. 246 . 

TOTALS 13991 . 34 4.117 1 . 48 



-w 

0 
STATION: I 

TOTAL NO . 
REPL SPECIES 

• NUM8ERS OATA 

31 

MEAN 
/SqW 

3118 . 

TOTAL SAWPLE STATISTICS 

HORTH FOR!< AWERICAN FORK RIVER (BEL PACIFIC WINE), UINTA NF 

CONFIOENCE LIWITS 
(89 PERCENT) 
LL UL 

2827. 6141. 

STANDARD PERCENT SE 
DEVIATION OF MEAN 

1161.ee 17 . 19 

COEFF . OF 
VARIATION 

29 . 77 

• 

DATE: 89 22 81 

OBAR R CTqA CTQO 

3 .4925 8 . 3144 62. H . 



( ) • 
SPECIES ANALYSES 

STATION: 8 NORTH FORK AMERICAN FORK RIVER (BEL PACIFIC MINE), UINTA NF DATE : 99 22 88 

MEAN LOC19 TOLERANCE LDC19 x WEAN WT 
CLASS ORO ER FAMILY CEMJS SPECIES NO/SQM ND/SQM QUOTIENT TQ CM/SQM 

INSECT A EPHEMEROPTERA HEPTACENIIDAE EPEORUS 1.598 21. 34. 
INSECT A EPHEMEROPTERA HEPTACENIIDAE CINYCllULA - 1.598 311 . 48 . 
INSECT A EPHEMl:ROPTERA HEPTACENI IOAE RHITHROCENA 2.eee 21. 43 . 
INSECT A EPHEWEROPTERA EPHEMERELLIOAE EPHEllERELLA COLORAOENSIS -t 111 .858 18. 15. 
INSECT A EPHEMEROPTERA EPHEMERELLIDAE EPHEllERELLA INERMIS s 1 .935 48. 93 . 
INSECT A EPHr 'EROPTERA EPHEMERELLIDAE EPHEMERELLA DODOS I 1 .877 2. 4. 
INSECT A EPHLAEROPTERA BAETIDAE BAE TIS ~~o 3.17111 72. 228. 
IHSECTA >'LECOPTERA CHLOROPERLIDAE __. 1 . 41118 24. 34. 
INSECT A PLECOPTERA PERLODIDAE MECARCYS - 1 .254 24. 30. 
INSECTA PLECOPTERA TAENIOPTERYGIOAE TAENIONEMA {) 1 .953 48. 94. 
INSECT A PLECOPTERA - CAPNIIDAE -c 1.833 3?. 59. 
INSECT A PLECOPTERA NEMOURIDAE ZAP ADA 2 .111 18 . 34 . 
INSECT A PLECOPTERA NEMOURIDAE MA LENKA .s 1 .1132 38 . 37. 
INSECT A PLECOPTERA LEUCTRIDAE 1.254 18. 23. 
INSECT A TRICHOPTERA HYDROPSYCHIDAE CHEUMATOPSYCHE s 32 .28 1.09 11118. 183. 
INSECT A TRICHOPTERA HYDROPSYCHIOAE ARCTOPSYCHE 181. 48 2 .~:ll8 18. 41!1 . 
INSECT A TRICHOPTERA HYDROPSYCHIOAE PARAPSYCHE 84.58 1. 811!1 8. 11. 
INSECT A TRICHOPTERA RHYACOPHILIOAE RHYACOPHILA do-,_... 132. 71 2.123 18. 38. 
INSECT A TRICHOPTERA CLOSSOSOMATIDAE .CLDSSOSOMA --i 281. 83 2 . 418 24. 58. 
INSECT A COLEOPTERA ELMIOAE ·S 11!1.78 1 ll32 104 . 11117 . 
INSECT A OIPTERA 10.78 1 .1132 108. 111. 
INSECT A DIP TERA TIPULIDAE DICRANOTA ~ 7 .17 0 .1161S 24. 2l. 
INSECTA DIPTERA TIPULIDAE HEXATOMA s 7 .17 111 .858 38. 31. .... INSECT A DIP TERA CHIRONOMIDAE ch,~<> 347 .91 2.541 108 . 274. 

3>- INSECT A DIP"'ERA EMPIDIDAE s 489 .85 2.872 95 . 254. 
INSECT A OIPTERA CERATOPOCONIOAE s, 0, 3.69 ll .666 11!18. 80 . 
INSECT A DIP TERA PSYCHODIOAE PERI COMA ~ . ~c... 17.93 1. 264 38 . 45 . 
CRUSTACEA OSTRACODA 111 . 76 1 .832 11!18. 111. 
OLICOCHAETA o.:s 111 .78 1 .1132 1118. 111. 
ARACHNIDA HYDRACARINA .s, ~ 138.29 2 . 134 98. 289. 
NEMATODA s 3.69 0.666 108 . ee. 

TOTALS 3887.96 3 .698 8.48 



STATION: 9 

TOTAL NO . 
REPL SPECIES 

• NUMllERS DATA 

3 32 

MEAN 
/SQM 

7819. 

I J 
TOTAL SA ... LE STATISTICS 

NORTH FORK AMERICAN FORK RIVER (DUTCHMAN FLAT), UINTA NF 

CONFIDENCE LIMITS 
(88 PERCENT) 
LL UL 

4711 . 19~2e. 

STANOARO PERCENT SE 
DEVIATION OF MEAN 

2863 . 88 21.87 

COEFF. OF 
VARIATION 

le . Se 

) • 

DATE : 89 22 88 

OBAR R CTQA CTQO 

3.6383 e.2929 se. Sl. 



I c) ) 
SPECIES ANALYSES 

STATION: 9 NORTH FORK AMERICAN FORK RIVER (DUTCHMAN FLAT), UINTA NF DATE: 89 22 18 

MEAN LOC19 TOLERANCE LOCle X MEAN WT 
CLASS ORDER FAMILY CENUS SPECIES NO/SQM NO/SQM QUOTIENT TQ C'l/SQM 

INSECT A EPHEMEROPTERA HEPTACENIIDAE EPEORUS lH . 77 2.ee9 21. 43 . 
INSECT A EPHEMEROPTERA HEPTACENIIOAE CINYCMULA __, 181.4• 2.298 38. 88 . 
INSECT A EPHEMEROPTERA HEPTACENIIOAE RHITHROCENA 8117 .12 2.824 21. 69 • 
INSECT A EPHEMEROPTERA EPHEMERELLIOAE EPHEMERELLA INERMIS .:5 88 .88 1 .936 48 . 113. 
INSECT A EPHEMEROPTERA EPHEMERELLIOAE EPHEMERELLA OOOOSI 188 . 61 2.271 2. 6 . 
IHSECTA EPHEMEROPTERA SIPHLONURIOAE AMELETUS __. 

28.89 l . 458 48 . 1•. 
INSECT A EPHEMEROPTERA BAETIOAE BAE TIS .s.o 2<193 .87 3 .381 72. 243 . 
INSECT A PLECOPTERA 14 .35 1.157 48 . 68. 
INSECT A PLECOPTERA CHLOROPERLIOAE --1 289 .99 2.439 24. 68. 
INSECT A PLECOPTERA PERLOOIOAE MECARCYS --< 21.52 1 . 333 24 . 32 . 
INSECT A PLECOPTERA - TAENIOPTERYCIOAE TAENIONEMA 0 

Gtm 
2.984 48 . 143 . 

INSECT A PLECOPTf:RA CAPNIIOAE --I 5 2.819 32 . 84 . 
INSECT A PLECOPTERA NEMOURIOAE ZAPAOA 6 2.498 UI. 38 . 
INSECT A PLECOPTERA LEUCTRIOAE 1 .731 18. 31. 
INSECT A PLECOPTERA PERLOOIOAE ISOCENOIOES s 17.93 1 .264 24. 38. 
INSECT A TRICHOPTERA HYOROPSYCHIOAE CHEUMATOPSYCHE 39 . 45 1 .698 188 . 172. 
INSECT A TRICHOPTERA HYOROPSYCHIOAE ARCTOPSYCHE 67.39 1 .759 18. 32 . 
INSECT A TRICHOPTERA HYOROPSYCHIOAE PARAPSYCHE 

cj.-4 
39.45 1 .698 8. 1•. 

INSECT A TRICHOPTERA RHYACOPHILIOAE RHYACOPHILA 28.89 1.468 18. 28. 
INSECT A TRI CHOP TERA CLOSSOSOMATIOAE CLOSSOSOMA '--4 88.97 1 .785 24. 43 . 
INSECT A TRI CHOP TERA RHYACOPHILIOAE RHYACOPHILA :ACROPEOES 0 1--i 14 . 36 1 . 167 18. 21. 
INSECT A COLEOPTERA ELMIOAE ~ 67 .39 1 .759 184 . 183 . 
INSECT A DIP TERA 164 . 23 2. 188 198 . 238. 
INSECT A OIPTERA TIPULIOAE OICRANOTA --4 88.98 1.935 24. 48 . - INSECT A DIP TERA TIPULIOAE HEXATOMA s 18 .78 1.932 38. 37. 0\ 
INSECT A OIPTERA SIMULIIOAE 0 93.26 1.979 198. 213. 
INSECTA OIPTERA CHIRONOMIOAE S ,o 1189.26 3.988 108 . 331 . 
INSECT A OIPTERA EMPIOIOAE 

~ 60.21 1.701 95. 182. 
INSECTA OIPTERA CERATOPOCONIDAE -. 18. 78 1 .832 108. 111. 
INSECT A OIPTERA PSYCHOOIOAE PERI COMA :S I C,.k 17 .93 1 . 254 38. 46 . 
CRUSTACEA OSTRACOOA s 88 . 16 1 . 833 108 . 198. 
ARACHNIDA HYORACARINA $ ,.&> 298.86 2.303 98. 228. 

TOTALS 7818 .93 3.893 8 .8e 



1-

MARY ELLEN GU~CH CREEK 

At the • Upper Station ( 12)_ above the mine, clean water , 

'~ e c ie'a~:1n·c~ud ~d·~~m•.Y.~. if.~·~ Rlli."luaUil and blln1~,·&
1

1'h . '~allsli~~ir. · 
wi.tb•'•fai.ily .good populati.on . numbera, and the -. atonefly ~lillll . 
vi t b ex~·e ... iitti t ~~po~p~ lat ion · numb era, vh.i ch ' i"n'd i~a t ed· .·a"'ood water °' 
quality and aome good inatreaa(1ub1trate in that atream reach. • 
The observed number of shredders in the community is generally 
found where riparian habitat is in good condition. The iinc 
concentration there was j ust 0.022 mg/l, vhich was below the 
tbreabold value. Good diversity and resident population numbers 
for many of the taxa in the community at Station 12 indicated 
good stability in that stream reach. 

Of .the 1stationa ,sampled, Station 14 belov·.· Kary j.Ellen Gulch 
Cree'k ~Ki~~lli"o wed"' the' ~'mo' le·~ sev ;~~ . imp a ctt&f; .. ~ii1;. ,o f • .,.tl1~:· ~ana 1y'i 'i:..I:!· 
elem:~if'tFi··-i"nJd'f~-'~i~~"'..::-ili~at'''-thert ·were s 'e~~er'e·'"''~i'mp~·~t~::-r. at . tlfr~i.; . . ,.~ . .. ~ . - . 
1tation-.·, At the control station above the mine effluents the , -' 
DAT was 11.7; at Station 14 below the mine effluents it was 
1.9. The standing crop bad decreased 83% from 2.3 to 0.4 g/m 2 , 
the BCI value from 89 to 78, and the number of taxa from 20 to 
15. The only species with a resident population number at 
Station 14 was the adverse water chemistry and sediment 
tolerant klli•aaaailll• which numbered far less than was found in 
July . Moat of the other taxa in the community had extremely 
limited numbers in their populations and were not living 
successfully in the reach sampled. ,T,~e .. zinc:, .. con_cent:r;ation .o.f ,,. 
0.092 •s/l .vaa.;,. clo1e to the thres'h·o·1'd · 'value''-r~~~ensitive·­
aquati"c· ;·~~9i'~i~'.:. .Tbere were 6,500 organisms/1112: but- 5,200 were 
G.ai,aa5lsill1. .. .. 

Ar~~· th.;e.W~~.~~ ,....,of: .. _,~a?~a~.~le~V. Creek .. ~ ~~:t-~~i.,~n .. }.~?. :; ~ear it 1 . 
c~ n fl .~e nc\emi.!l.;~.~~;.t.~.~·~~1.?.·r'-kh;,o f-~~ ~i.~/~m~r~l. ~c~a.~ilt.i ~ ~.~ .. ~~~il. v, er ;t~ tt-hc''fl' 
ma'cro1nvertebrat.e,.,..;comaun1ty_.' 1hoved ,. that ' the:. ecoay_atem nail; 
recovered:r.conaiderably bY:a.t .be ' time •. it reached '• that point. Clean 
water 1pecies present at that station included mayflies 

&RIQ,~I• lhi~h~Qi&Ql and &ihiS,&&11& iallili.• stonef lies ~&i&il 
and 11embers of the family Leuctridae, and caddi1flie1 
'''"Qill,QI and &l,liil,Ql• which indicated relatively good 
water quality in that atream reach and that the toxic effects 
of the zinc and other po1sible heavy metals that may 
1ynergi1tically have been operating at Station 14, no longer 
had a serious detrimental effect in the aquatic ecosystem • ._The?, 

zinc eoncent rat ion -:~.t ..... s,t,~.tl.on 1 ~ .. va.'.s~:,; O,~•'!r.:..mg/!1~: · vh.i c~! was n.b.e 13>,_v:;, 
the thresho ld··va lue:.:..and vu'tt.lov~than;afound·~i.n~Ju'ly'.'.l(The-same~ 
c l"ean~vafer':..ap'e·'ctiei~ver'~rp~:~e~~~~: _ t~~ion io._:-a we~~·4 found ·at-"" 

li 



the Cont rol Station (12) above the mine. :thete clean water taxa 
were not pretent at the ttation directly ··be'lo'1/' the'"mine. 

.. • •• •• • • • • I... I 

T.h• ..... P.o.~ en .t.i~ ,1., • ..,f or1.-... ,
1
a ,, re• id en t f i 1 her y on th i 1 1 t re am 

appeared to •be fairly · good · in' .. the reachet o' f •tream 1ampled 
'. ". ...._. \..I'. •• .. "" ,. •''' ., • 

above ;.. the ,.J<-.111ne1 •• and at the . mouth. However, . it appeared the 
fithery would • be,· extre~ely limit~ci'" at · sut'ion ' 14 °be low 'the~ 
mine. Scarcity of clean water taxa in the community and 
abundance of 1edi11ent tolerant taxa, particularly the 
'hi,QDQliil• indicated there would be a very lim ited amount of 
suitable •pawning 1ub1trate. Also, the water chemistry would 
probably not be compa tible with the moat sensitive life stages 
in the life cycle of a trout. The ma c roinvertebrate biomass at 
Stations 10 and 12 would be sufficient to provide nutr ien ts for 
a fishery, but 0.4 g/m2 at Station 14 wo uld be limiting to a 
fithery. 

A BCI value of 100 at Station 10 indicated that this reach 
of stream vat clote to its potential; the BCI value of 89 at 
Station 12 indicated good conditions at the upper station, and 
a :SCI of 78 at Station 14 ind i cated just fair conditions in 
that stream reach and that was baaed on a community where most 
species did not have resident population numbers. 

September samples were expected to show more severe, 
e ff e c ta' .. ffoiil~th'e"~miiie ~d·ra ina gel'4~ on-· tlieae-''at"7r'earJS':St.h 'an;-.1wer'e .\ 
o baerv-e"d~'"iii':;" JulY';'....,.Tlli i-vaa: true at s ta tio"ns...,. 3:-:and · .. 14 • ho wever, .. 
in ge°n'ir&'t'':T't"-;'.""ai,-Pe-ar-ed '~tha"t d(i.tant, dovn-at;eam ··; ~·ffects were .. 
leaa . th.an:.tiio ;;,._f oun'dr.i'i:;'°Juiy. ',ii:';~·appeara~.th a t ?::t_h.e3'.l"'id' iment" .'anci"~' 

_. : r, ... , .. -~~ -···~- ~1., • .. .. . c-t :: .,-- ".f*"• - ~,,.d,:-:. • ... ~"1t; :--./':·•~;.!I~~~·;... ....... ·~··';" • ·:- ... -... 
he avy~me,t"a},a,, ,,.,,,par.t 1 c.u l,a.~}.Y.'.:.. the:~ z 1nc • e·nter_1~g _ t.h,e.a,e , aqua ~-1:_~ i. 
eco a y •.te111.~i'•.-.d et r illlen ta 1: ~.to the aqua t i .c ~li f .. ! ... in,;-.:t.~e .• ., vi.c,i n.it.Y" •. 
of the effluents . from the old minee. i Aa accretion !flova dilute'' 

·- • • - -· - 8'.1. .. . ,...,J' ?,. ... ....,.!" ...... ••·-· f • .. '-'• • - ·- - ' I .) ... 

the h.e.a.~1, .. ·~~.~ l ... sJ:., d.ovn:-•. ~ i;e_am · r.~a cbes appe u-~-~ .. ~ e.c.~•.e..,.. mo~ e, .. a~d~ 
aore capable of supporting . aquatic . lif_e,.j.It .. aP,p~e .~r•,~t.~ere ·would '.; 
be oppor't'iin'itt"'i'e'~:-f o'r ' ""m'a"iia"'geme 'n t.;toh: .. improve the -•,ins tr eam habitat« 

qua7it)~ .. _.~,~~~wa~~~r::·:~·~-~}}t_y~ ~~i~-~ . each ... \,~.~l~~.he·\i~~}.n.~>·~·., s.i~1e:•( 11on1torecF"1·n~l988 ~along · the North Fork American ·Fork · ll1ver and · 
.. ~·~" .• ,.,,. ,, .i..\•t.A'~•···· . ..... ~ • .-·-. .!·. . 

Kary Ellen Creek ecosystems. · 

1a 
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Organ~.Jms 
/m 

8,013 
6,685 
6,528 

13,884 
12,424 
30, 110 

USFS - INTERHOUNTAIN REG COii - lltlfJU AL PROC ll ESS REPORT 

HllCROINVERTEOllllH llN/ll.YSC S 

Aquatic Ecosystem Analysis Laboratory 
tOS Page School 
Brigham Young Un1ver~1ty 
Provo, Utah 6~602 

II. Investigator Paul Skabelund 

forest/District Uinta N.F. 

Stream MARY ELLEN CREEK 

State/County Utah, Utah County 

forest Service Cat. No. 

8. 

Station 

10 {Mouth} 
12 {Ab H) 
14 {Bel H~ 

10 
12 
14 

Ss;ale; 
Excellent 
Good 
Fair 
Poor 

Pate( s) 

9-22-88 
2::2Z-!HI 
9-22-88 

7-20- 88 
7-21 -8~ 
7-21-88 

Diversity 
Index 

.PAI (me3nl 

JlAI 
18 - 26 
11 - 17 
6 - 10 
0 - 5 

15 . 2 
11"7 
1.9 

7.8 
11. 6 
1. 2 

19 

Standing 
Erop 

..&.Lm (mean) 

0.4 

2.0 

Standing ..c..c..o.a. 
ti. 0 - 12.0 
1.6 - 4.0 
0.6 - 1.5 
0.0 - o.s 

Biotic 
Condit ion 

Index 
.fiil 50 

JOO 
89 
78 

88 

100 

.a..c.r 
above 90 

80 - 90 
72 - 79 

belO\J 72 

#Taxa 

25 
20 
15 

22 
17 
22 



N 
0 

STATION: 11 

TOTAL NO. 
.lEPL SPECIES 

• NUMBERS DATA 

26 

MEAN 
/SQM 

9666. 

) 
TOTAL SAMPLE STATISTICS 

AMERICAN FORK RIVER, UINTA NF 

CONFIDENCE LIMITS 
(88 PERCENT) 
LL UL 

7238. 11171. 

STANDARD PERCENT SE 
DEVIATION OF MEAN 

2127.33 12.86 

COEFF. OF 
VARIATION 

22 .28 

OATE: 99 22 18 

OBAR R CTQA CTQO 

3.7381 1 . 1959 49 . 47 . 



( ) . . 

SPECIES ANALYSES 

STATION: 11 AMERICAN FORK RIVER, UINTA NF OATE : 89 22 88 

MEAN LOCUI TOLERANCE LOC18 X MEAN WT 
CLASS ORO ER FAMILY CENUS SPECIES NO/SQM NO/SQM QUOTIENT TQ CM/SQM 

INSECT A EPHEMEROPTERll HEPTACENlIOAE EPEORUS - 243.89 2.387 21. · Se. 
INSECT A EPHEMEROPTERA HEPTACENIIDAE CINYCMULA __, 288 .113 2 . 468 38. 74 . 
INSECTA EPHEMEROPTERA HEPTACENUOAE RHITHROCENA 199.c . 21 3 .ee2 21. 83 . 
INSECT A EPHEMEROPTERA EPHEMERELLIDAE EPHEMERELLA OOODSI 157.81 2. 1118 2. 4 . 
INSECT A EPHEMEROPTERA 8AETIOAE BAETIS ..s. 0 23116 . 89 3 . 379 72 . 20 . 
INSECT A PLECOPTERA CHLOROPERLIOAE --i 387.38 2 .688 2• . 82 . 
INSECT A PLECOPTERA PERLOOIDAE MECARCYS - 14 . 36 1.167 24. 28 . 
lNSECTA PLECOPTERA TAENIOPTERYCIDAE TAENIONEMA 0 789 .97 2 .897 •8 . 1311 . 
INSECT A PLECOPTERA CAPNlIOAE -1 2 .884 32. 92 
INSECT A PLECOPTERA NEMOURIOAE ZAPAOA 2 .838 18. •6 . 
INSECT A PLECOPTERA , NEMOURIOAE AMPHINEllJRA 2 . 198 8 . 13 . 
INSECT A PLECOPTERA LEUCTRlDAE 1 . 157 18 . 21. 
INSECTA TRICHOPTERA HYDROPSVCHIDAE ARCTOPSYCHE l . !135 18. lli . 
INSECT A TRJCHOPTERA HYDROPSYCHIDAE PARAPSYCHE - 2 .1188 II. 18 . 
INSECT A TRICHOPTERA RHVACOPHILIDAE RHYACOPHILA ek,- 2 . •711 18 . 4S . 
INSECTA OIPTERA I . 7S!I lei . 1119 . 
INSECT A OIPTERA TIPULIOAE DICRANOTA --f 1 . 71i!I 2.C . •2 . 
INSECTA DIP TERA SlMULilDAE 0 2 .1129 198. 3lli . 
lNSECTA DIPTERA CHIRONOMIOAE .s,- 2 . li88 11!18 . 2119 . 
INSECTA DIPTERA EMPIOIOAE s 2 . 2311 95 . 212 . 
INSE<:TA OIPTERA 8LEPHARICERIOAE 

$ 2 . 111 2 . • CRUSYACEA OSTRACODA 1.468 188. 157 . 
TURBELLARIA TRICLADIDA PLANARUDAE PLANAR IA () 1.468 1911 . lli7 . 
ARACH-.IOA HYORACARINA ='·c 2 .802 98 . 1 !Ill . 

N NEMATODA .s 1 . 167 188 . 125 . .... 
TOTALS 9554.88 3 .989 2 . 19 



N 
N 

( ~ 

STATION: 19 

TOTAL NO. 
REPL SPECIES 

• NUMBERS DATA 

3 26 

MEAN 
/ SQM 

8813. 

) 
TOTAL SAMPLE STATISTICS 

MARY ELLEN CREEK (MOUTH), UINTA NF 

CONFIDENCE LIMITS 
(88 PERCENT) STANOARD 
LL UL DEVIATION 

4399. 11828. 3318.29 

) -~ 

. . I 
DATE : 89 22 88 

PERCENT SE COEFF. OF 
OF MEAN VARIATION OBAR R CTQA CTQD 

23.91 ..1.41 3.8664 9 .2136 46 . 43 . 



( ) ) ) . •. 
SPECIES ANALYSES 

STATl<'N: 1' . MARY ELLEN CREEK (MOUTH), UINTA NF DATE: 99 22 18 

MEAM LOC18 TOLERANCE LOC18 x MEAN WT 
CLASS ORO ER FAMILY GENUS SPECIES NO/SQM NO/SQM QUOTIENT TQ CIA/SQM 

INSECT A EPHEt.IEROPTERA HEPTACENIIOAE EPEORUS 2 . 227 21. 47. 
INSECT A EPHEIEROPTERA HEPTACENI IOAE CINYCMULA --t 3.843 38. 91. 
INSECT A EPHEMEROPTERA HEPTACENIIOAE RHITHROCENA 2.808 21. 69. 
INSECT A EPHEMEROPTERA EPHEMERELLIOAE EPHEMERELLA INERMIS "'$" 1. 953 48 . 94 . 
INSECT A EPHEMEROPTERA EPHEMERELLIOAE EPHEMERELLA OOOOSI 2.387 2. 5. 
INSECT A EPHEMEROPTERA BAETIOAE BAE TIS so 3.297 72 . 237 . 
INSECH PLECOPTERA 1 .834 48 . 78 . 
INSECT1\ PLECOPTERA CHLOROPERLIOAE _, 

2 .947 24 . 71. 
INSECT# PLECOPTERA PERLOOIOAE MECARCYS __... 1 . 400 24. 34. 
INSECT A PLECOPTERA TAENIOPTERYCIOAE TAENIONEMA 0 2 . 311 48 . 111. 
INSECT A PLECOPTERA - CAPNIIOAE --1 2.788 32. 89 . 
INSECT A PLECOPTERA NEMOURIOAE ZAPAOA 2 . 737 10 . u . 
INSECT.I PLECOPTERA LEUCTRIOAE 2 .637 18. 48 . 
INSECT A TRICHOPTERA. 14.35 1 .157 72. 83. 
INSECT A TRICHOPTERA HYOROPSYCHIOAE ARCTOPSYCHE 157.81 2 . 198 18. 48 . 
INSECT A Tr ·cHOPTERA HYOROPSYCHIOAE PARAPSYCHE 

-t~ 
154 .23 2 .188 o. 13 . 

INSECTA n.~CHOPTERA RHYACOPHILIOAE RHYACOPHILA 143.47 2 . 167 18. 39. 
INSECTA TRICHOPTERA CLOSSOSOMATIOAE GLOSSOSOMA __. 18.78 1 .832 24. 25. 
INSECT A OIPTERA TIPULIOAE OICRANOTA __. 88.16 1 .833 24. 44 . 
INSECTA OIPTERA CHIRONOMIOAE .S, <> 218.79 2 . 348 108 ' 253 . 
INSECT A OIPTERA EMPIOIOAE ; 5 88.97 l. 786 95 . 170. 
INSECT A OIPTERA PELECORHYNCHIOAE GLUTOPS ROSSI 

tJ 
14 . 35 1 . 167 30 . 35 . 

TURBELLARIA TRICLAOIDA PLANAR II DAE PLANAR IA 208.85 2 .303 11!18 . 249 . 
N ARACHNIDA HYDRACARINA ;s,o 63.80 l. 731 98 . 178. w NEMATODA ~ 26.11 1 . 480 188 . 151. 

TOTALS 8012 .81 3 .904 1.49 



( ) 

SlATION: 12 

TOTAL NO . 
REPL SPECIES 

• NUM8ERS DATA 

28 

MEAN 
/SQM 

28816. 

) 
TOTAL SA .. LE STATISTICS 

MARY ELLEN CREEK, UINTA NF 

CONFIDENCE LIMITS 
(H PERCENT) 
LL UL 

13683. 311188. 

STANOARO PERCENT SE 
DEVIATION OF MEAN 

28.19 

COEFF. OF 
VARIATION 

•6 .38 

OATE: 99 22 88 

OBAR CTQA CTQO 

3 . 8992 8 .2833 67 . 64. 

. . ... 
•. 



( ) ) • . . , 
S~ECIES ANALYSES 

STATION: 12 MARY ELLEN CREEi<, UINTA NF OATE: t19 22 88 

MEAN LOCH TOLERANCE LOCte X MEAN 'ffT 
CLASS ORO ER FAMILY CE NUS SPECIES NO/SQM NO/SQM QUOTIENT TQ CM/SQW 

INSECTA EPHEMEROPTERA HEPTACENIIOAE CINYCMULA - 6919 . 83 3 . 772 39 . 113 . 
INSECT A EPHEMEROPTERA HEPTAOENIIOAE RHITHROOENA 114. 77 2 . e5e 21. 43 . 
INSECT A EPHEMEROPTERA EPHEWERELLIOAE EPHEMERELLA INERMIS s 2255 . 77 3 . 366 48 . 151. 
INSECT A EPHEMEROPTERA EPHEMERELLIOAE EPHEMERELLA OOOOSI - H . 98 1.936 2 . 4 . 
INSECT A EPHEMEROPTERA SlPHLONURlOAE AMELETUS 

__. 
316 . Sl 2 . 499 48 . 129 . 

INSECT A EPHEMEROPTERA 8AETIOAE 8AETIS s,o 945 . 88 2 . 975 72 . 214 . 
INSECT A PlECOPTERA CHlOROPERLIOAE -· H.98 l . 936 24 . 49 . 
INSECT A PLECOPTERA PERLOOIOAE MECARCYS -· 2ff . 86 2 . 393 24 . 66 . 
INSECTA PLECOPTERA TAENIOPTERYCIOAE TAENIONEMA 0 1 . 468 48 . 78 . 
INSECTA PU'.COPTERA CAPNTIDAE - 3 . 111 32 . 199. 
INSECTA PLECOPTERA - NEMOUF:JOAE ZAPAOA 3 . 312 18. 64 . 
INSECT A TRI CHOP TERA HYOROPSYCHIOAE CHEUMATOPSYCHE s 2 . 499 198 . 270 . 
INSECT A TRI CHOP TERA RH'l'ACOPHILIOAE RHYACOPHIL" -i.e" 3 . 260 18. 69 . 
INSECTA OIPTERA TIPULIOAE OICRANOTA ---4 2 . 238 24 . 64 . 
INSECT A DIPTERA CHIRONOWIOAE s, t> 3 . 762 198. 496. 
INSECT A OIPTERA EMPIOIOAE s 1.468 96 . 138 . 
CRUSTACEA COPEPOOA 1.468 198 . 167 . 
CRUSTACEA OSTRACOOA ~ 3 . He 198 . 397 . 
OLIOOCHAETA o ,S 1.468 U18 . 167 . 
ARACHNIDA HYORACARINA .s," 2 . 381 98 . 231. 

TOTALS 28884.H 4 . 428 2 . 39 

"' "" 



( 

STATION: 14 

TOTAL NO. 
REPL SPECIES 

• NUMBERS OATA 

3 

MEAN 
/SQM 

8628. 

TOTAL SAMPLE STATISTICS 

MARY ELLEN CREEK, UINTA NF 

CONFIDENCE LIMITS 
(te l'ERCENT) 
LL Ul 

..... 8178. 

STANOARO l'ERCENT SE 
DEVIATION OF MEAN 

1613.36 U.H 

COEFF . OF 
VARIATION 

23 . 18 

OATE: 99 22 88 

OBAR A CTQA CTQO 

1 . 3199 e .8ue 82 . • •• 

. . .. .. 



( ) ) • 
. . . , . 

SPECIES ANALYSES 

STATION: 14 MARY ELLEN CREEK, UINTA NF DATE : 89 22 88 

MEAN LOC19 TOLERANCE LOCll!l X MEAN WT 
CLASS ORO ER FAMILY GENUS SPECIES NO/SQM NO/SQM QUOTIENT TQ CM/SQM 

INSECT A EPHEMEROPTERA HEPTACENUOAE EPEORUS 14 . 36 1 . 167 21. 24 . 
INSECT A EPHEMEROPTERA SIPHLONURIOAE AMELETUS - 14 . 36 1 . 167 49 . 55 . 
INSECT A EPHEMEROPTERA 8AETIOAE BAE TIS ~o 143 . 47 2 . 167 72 . 166. 
INSECT A PLECOPTERA 14 . 36 1.167 48 . 68 . 
INSECT A PLECOPTERA CHLOROPERLIOAE -i 11119 . 43 2 . ee2 24 . 48 . 
INSECT A PLECOPTERA CAPNIIOAE -f ti 1 .769 32 . 611 . 
INSECT A PLECOPTERA NEMOURIOAE ZAP AO A 

-4, cl.. 2 .ee2 10. 32 . 
INSECT A TRICHOPTERA RHYACOPHILIOAE RHYACOPHILA ACROPEOES . 2 .1184 18 . 47 • 
INSECT A OIPTERA TIPULIOAE OICRANOTA -... 67 . 39 1 . 769 24 . 42. 
INSECT A OIPTERA SIMULIIOAE 0 28 .89 1.468 198 . 167 . 
INSECT A OIPTERA - CHIRONOMIOAE t:l.J s ,o 62311 . U 3 . 719 198. 412. 
INSECTA OIPTERA EMPIOIOAE 

.s, C,), 
14 . 36 1 . 167 96 . 119 . 

INSECTA OIPTERA CERATOPOCONIDAE 268 . 24 2. 412 191 . 201 . 
TURBELLARIA TRICLADIDA PLANARUDAE PLANAR IA 0 28 .119 1 .468 118 . 167. 
ARACHNIDA HYORACARINA ~,o 67 . 39 1 .769 98 . 172. 

TOTALS 11627 .73 3 .816 8 .48 
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r-.... Introduction 

As part of an abandoned/inactive mine survey, several mines in the 
Sheeprock Mountains and in the American Fork River drainage were visited and 
water samples taken from •in• drainage waters and nearby natural drainage 
streams on May 12 and May 18, 1988 respectively. 

This survey was intended to help identify the locations and water quality 
parameters that vould need more intensive sampling and evaluation later. 

Quality Comparison Basis 

Although heavy metal standards for quality for a cold water sports 
fishery would need to be somewhat more stringent than for drinking water, in 
this survey phase drinking water standards are used for comparison. 
Macroinvertebrate samples will then be used in selected areas to indicate the 
nature of the ecosystem stresses and then heavy metal conclusions drawn from 
those and additional water sampling results. 

1141.11 Jlturlmum tont1111lnant ln.U EPA 
lor htorr•nlc chemtui1. 

Ca> The maxtmwn cont.amlnant lHd 
for Dltr"&lt Is appUcabte to both commu­
nlb' .-atu syat.ama and non-commWll~ ••tar uat.e.-na. The 1H1b for the other 
lnorpnlc chemicals appl1 onl1 to eom-
1:1umlt7 lflWr 111ltms. COmc:U&nce ~th 
uxlmum eon~lnant lnels for IMr-

IUllc: chtmlc.'1s II calcul:ited pursu:Lnt b 
I Hl..23. 

Cb> Tht tollowlnr are tht m:ixlmwn 
contamlnant levtb tor lnorpnlc chemi­
cals other th11 n tluorldt: 

•flllrra.u 
cea-tnanl per Uln 

ArNnle ···········-········---- 0.01 
Jlatl\IJl'I •••• --··-·····-------- l. 
CMlmtum ....................... 0. 010 

Qramtlllll ············-···-- O. OS 
1M4 •••••• ···--·····-·-···- 0. 05 
Mftcvr1 ··················--- O. 002 
Jflln&e (u NI····-····-··--· 10. -...u.. . ........... ;._____ 0. 01 
an.... ••••••••••••••••••••••••••• 0.01 

• cc> When th• ann~I a. "•1• or the 
mutmum dall1 air tempcl'lltures ror the 
loc&Uon In wblch tha communlt:r water 
ani.tn la 11tuattd la the followlor. the 
mu.tmum contaminant lne\1 tor duorlde 
are: 

~ .......... 
,=::.. 

tem.1 -­... -
~::'~.::::: :tr:t.~::::::: ~~ 
M.t 1eG.•.·-···••· IU .. tr.a.......... 1e 

tH::.:::::::::: im:ll::::=:: u 
,._, .. ...._ ........ :tu .. IU ..•. --·· 1.t 

., 
! f 1'1.12 Jlfaah"'"" eonlemln•nl loHla 
t for orsanic dauniul .. 

The roUowlor are tha maxlmum con· 
tamlnant levels for oriranle cbemlc&IJ. 
Thc1 apply, onl:r to fOmmunlt:r water 
IJ•stcma. Compliance with aiax.lmum 
eontAmlnant levels !or orsanlc: che:ulc:ils 
la c:aleulated pursunnt to J 141.24. 

l.nd. 
mllll9ranu 

'PC' Iller 

(al Cblortnalod bydroearbo&U: 
J;ndrln (1.2.:1.4.10. IO·huacllloro· O. 0002 

e.7·•pollJ·l,f. tll.l.e,1,1,aa-octa• 
t11dro•l.• .. ndo. endo·6.I • CU· 
mtUIM>O oapbtbal&D•). 

LIDd•D• ( 1.2.2.f.S.l·llnacbtoro· 0. oo• 
c7clohi1.arlt, pmnu LlocntC'). 

Mrlbo.crchlor ( 1,1.l·Trlcbloro· O. I 
2. 2 • bls fp·metbox7pb•DJl l 
ethanol • 

To;upll•a• (C.Jl,.Cl,·Tccbolcal 0. 005 
eblortnatad campbont, IT-H 
percent chlorh1t). 

1 

;;econdary Maximum Conlaminan; 
Levels for public water systems are: 

Cont•min•nl SMCL 
Chlorid9 • • • • • .. .. .. .. .. . 2SO mgll 
Color ................... 15 color unit• 
Copper . .. .. .. • . . • . .. .. . 1 mg/L 
Corrosivily . . • • . • . . . . . . . . Noncorro,ive 
Foaming a51en1s •• ••••••• 0.5 mg/L 
Iron .. . .. • .. .. • • .. .. .. . • 0.3 mg/L 
Manganese ••••••••••••• O.OS mg/L 
Odor ................... 3tTON1 
pH ...................... 6.5·8.5 
Sulfate. • .. • • • • • • • • .. • • • • 250 mg/L 
Tolal dissolved solids .... SOO mg/L 
Zinc .. • • • • . .. . • • .. . .. .. . 5 msJL 

These level:. renresent reasonab e 
goals lor drinking iater quality. The 
states may establish higher or lower 
levels which may be appropriate depen· 
dent upon local conditions such as 
unavailability ol alternate source waters 
or other compelling laclors, provided 
that public health and welfare are not 
adversely allected. 
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I. Sheeprock Mountains 

A. HARKER MINE in the Harker Creek Drainage of th• Sheeprock Mountains 
near Vernon, Utah. 

East Portal (probably evaporatory shaft) was flowing about 0.l cfs 
of clear water. The test results indicate the water to be of good 
quality with no heavy metal concentration.s of concern, with only As 
(Arunic) (2. S ug/l) and Ba (BariWll) (27 ug/l) above detection 
limits but both far below maximWll allowed levels. 

South Portal was flowing about 0. 2 cfs of water, some signs of 
chemical instability in orangish precipitates and/or algae in 
pooled water at portal. Detectable levels of Cd (Cadmiwn), Pb 
(Lead), Ba (BariWll), Fe (Iron), Mn (Manganese), and Zn (Zinc) were 
present. Lead at SSS ug/l and Zinc at 2700 ug/l are of some 
concern along with a pH of 

Conclusions These mine drainage waters are normally the main part 
if not the total flow of small Harker Creek this high in the 
drainage. During the late sUJ11111er the stream is probably dry in 
spots down the stream below the mines. The aquatic habitat in 
these upper waters is naturally stressed (sediments, high 
temperatures, no flow) and not capable of supporting a balanced 
aquatic ecosystem including fish. When these mine drainage waters 
do flow into the lower reaches of the canyon drainage, mineral 
precipitation and dilution would make the relatively small lll'llount 
of Pb and Zn of little concern. 

Recommendation No action to be taken with the possible exception 
of piping the South Portal flow down past the spoils pile, a 
distance of perhaps 150 to 200 feet--a low-priority project in my 
opinion. 

B. NORTH OAK BRUSH KINE in the North Oak Brush drainage of the 
Sheeprock Mountains near Vernon, Utah. 

East Portal was the only portal observed to have portal drainage 
waters. The flow was approximately 0 .1 cfs of clear water. As, 
Cd, Cu (Copper), Pb, Ba, Fe, Mn, and Zn were above detection limits 
but all rather low except Pb at 115 ug/l, Cd at 8 ug/l and Zn at 
1200 ug/l which are still moderate . 

The Creek was sampled about one-fourth mile below the mine. It was 
flowin~ about 0.3 cfs at this point. All detected metals in the 
mine drainage were at considerably lower levels at this point and 
none higher than drinking water standards. 

Conclusions This mine drainage makes up a large part of the Creek 
flow this high in the drainage. The flow downstream is likely 
interaittent seasonally. The aquatic ecosystem is naturally 
stressed and not capable of supporting fish. The metals from the 
mine drainage are rather s11&ll quantities. 

Recommendations - no action. 

2 
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II. North Fork of A!n•rican Fork River above American Fork, Utah. 

A. LOHtR BOC HINE approxiaately 2 111lu upstream of the Pacific Mine 
on east side of creek. 

The portal drainage flow was about 0 .1 cfs and th• portal Ls 
covered by rubble. This is an Acid drainage of pH <4.5. Yellow 
precipitates are present. The flow percolates into the soil over 
some 200 feet and is not a surface flow into the creek (but is 
likely co111111ingling with other percolating waters and seeping into 
the creek). Detectable levels of As, Cd, Ba, Fe, Mn and Zn are 
present but at fairly low levels with only Cd at 12 ug/l above OW 
standards. 

Conclusions It was surprising that this acid drainage dido' t 
contain higher levels of heavy metals. The fact that it p~.colates 
on into the stream undoubtedly mitigates its impact. 

Recommendation - The relatively small percolating flow suggests no 
action on this mine drainage. However additional water quality 
samples and macroinvertebrate in the streamflow above and below the 
area during low stream in summer is desirable. 

B. PACIFIC MINE 

At Portal A drainage flow of about 0. 2 cfs Ls not acidic. 
Detectable levels of most heavy metals were present but only As, 
Cu, and Pb are at significant levels at about one half of OW 
standards. As the flow continues on toward the stream, generally 
across spoil material, about 1/4 mile away it picks up metals and 
at the stream considerably higher levels are found with particular 
concern focusing on Pb at 4000 ug/l about 100 times DW standards of 
50 ug/l. On the sampling day, a drizzling rain was causing a small 
runoff from the spoils/tailings; runoff flow of about 0.2 cfs was 
sampled at the bottom of the old spoils lagoon area near the 
stream. TI1is sample gave by far the highest levels of heavy metals 
and As, Cd, & Pb were above DW standards with Pb by far the highest 
at 20,000 ug/l about 400 times the standard. 

Upper Portal (NW Portal) A small mine drainage flow is piped from 
the portal and discharged a short distance downhill. The water is 
of high quality except Pb at 60 ug/l which is just above OW 
standards of 50 ug/l . 

A1Berica~ Fork River A water sample f rom the stream (American Fork 
River) about 1 mile downstream contained some surface runoff and 
eroded sediment (light) on the day sampled. Quality was very good 
overall with only Pb at 60 ug/l of concern. This indicates that he 
upstream mine drainage was having some effect on the stream but the 
net result on the water quality was moderate to nie. Since 
considerable a.mounts of heavy metals are likely precipitating in 
the stream, 11acroinvertebrate samples are needed to assess the 
impact . 

4 
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Conclusions . The ain• drainage waters are not a serious concern at 
the portals although they do carry llightly high levels of some 
heavy aetals . The real problea is th• spoils/tailings . These need 
to be treated/ stabilized and drainage waters routed around the 
tailings . I aa in full agreement with Ben Albrechtsen in his July 
1985 file report . 

Recomniendations . Additional water quality samples should be taken 
in the streaa above and below the site . This should be 
complemented by macroinvertebrate samples and habitat surveys. 

(.M,l~..-T~) 
tower Pacific Kine ju.st across the stream from the junction in the 
road (Baker Junction) and about 1/2 mile downstream from Pacific 
Kine. The drainage water of about 0 . 1 cfs is of very good quality 
and shows essentially no heavy metals. 

Recommendations. 
spoils piles go 
undercutting the 
drainage water. 

No action except that local runoff from the 
directly into the stream and the stream is 

toe of the pile. This does not affect the mine 

MARY ELLEN KINE AREA 

Kary Ellen Mine drainage flow of about 0 . 3 cfs at portal contained 
detectable levels of As, Cd, Cu, Pb, Ba, Fe, Mn and Zn, but only As 
at 100 ug/l was above the 50 ug/l DY standard. The flow had a pH 
of b. S which is slightly acidic. The •yellow boy" 
precipitates in the flow is in concert with the low pH. Some other 
surface waters in the area give indication of low pH- -yellow 
precipitates. The sample on Kary Ellen Creek about l/4 mile below 
the mine had detectable levels of most of the same metals but none 
exceeded DY standards although Pb was 4 times higher at 40 ug/l , 
likely indicating the impact of surface drainage leaching from the 
spoils areas upstream. 

Conclusions. Given the rather large areas of spoils/tailings the 
effect on the stream water quality was less than expected although 
the rain ceased about 2 hours earlier and surface wash had 
diminished compared to the Pacific Kine area samples. 

Recommendations. Additional water quality and macroinvertebrate 
samples should be taken during sU111111er lower flow conditions. 

6 
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' 83/06/09 12 :02 
lnuironmental Chemistry 

HARKER MINE lAST PORTAL 
U!NrA NAr.rORESf AfN.PAUL 
P.O.BOX 829 
~ROVO Ul . 377-!>780 

UfAH SfArE HEAlfH LABOWAfORY 
Environmental Chemistry Analysis Report 

Oescription: HARKER MINE EASf PORfAL 
Site IO: 
Cost Code: 

Source: 00 
3508 

JBO Pa 

Lab Number: 8802698 l ype: 04 
88/05/12 rime: 10:10 

Date of Review and QA Validation 
Sample Date: 
·1 ot. Cations: 
/-._. Anions: 

id lotal: 
50 me/1 Cations: 

!>O me/1 Anions: 

laboratory Analyses 

rot. Alk. 84 mg/l 
I-Arsenic 2.5 ug/l 
r-<.:admium <l ug/1 
1-Copper <20.0 ug/l 
1'-Lead <S .0 ug/l 
Mercury <0.2 ug/l 
r-Silver <2.0 ug/l 

Inorganic Weview: 88/06/09 
Organic Review: 
Wadiochemis~ry Review: 

1.'l Microbiology Review: 

ms ~ HIOC 150 mg/1 
1-lfarium 0.027 mg/l 
!'-Chromium <'.o ug/1 
1-lron <0.02 mg/l 
f-Manganes <S .0 ug/1 
T-Selenium <O.~ ug/l 
f- Hnc <20.0 ug/1 



Deacr1ption : 
'Site 10 : 
Coat Code : 
L•b Number : 

·~ph L>ate : 
,_.-,. C•tion1 : 

.. Anions: 
rand lotal : 

HARKER M!N~ SOUIH PORl~L 
Source: 00 

3508 
8802697 Type : 04 
88/05/ 12 fime: 10: 30 

11 me/l Cations : 
l"/ me/l Anions: 

Laboratory Analyses 

rot. Alk . 
·1-Ar1enic 
I-Cadmium 
I-Copper 
I-Lead 
Mercury 
f-Silver 

·. 

28 mg/1 
<l .O ug/l 

f'. l6~;ug/ 1.', 
<20 :o ug/l 

'.t585 : 0 ug·11·• 
<0.2 ug/l 
<2.0 ug/l 

Date of Review and QA Validation 
Inorganic ~eview: 88/06/09 
Organic Review : 
R3diochemistry ~eview : 

0.6 Microbiology Review: 

ros ti ittoc 
T-Barium 
r-Chromium 
1-lron 
r-Manganes 
1-Selenium 
f-linc 

100 mg/.L 
0.028 mg/l 
<~.o ug/l 
0. 'l6 mg/l 

420.0 ug/l 
<0.5 ug/1 

'.~'/00.0 ug/l 

.· 
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E.nvironmental Chemistry 
88/06/09 12:02 

HARKlR NAl .CREE.K PARALLE:L 10 SOU'fH MlNE 
UlNfA NAl.FORlSf AfN.l'AUL 
l'.O.BOX 829 
PROVO Ul 

~· 

317-!>'/80 

UIAH SfAfl HEALfH LABORAIORY 
E:nvironmental Chemistry Analysis ffeport 

Oescription: HARKlR NAf.CREEK l'ARALLEL ro SOUfH MlNl 
Source: 00 Site 10: 

3508 

JBO l'age 

Coat Code: 
lab Number: 8802699 l ype: 04 Uate of Review and QA Validation 
Sample Date: 
·1 ot. Cations: 
~t. Anions: 
( !lnd lotal: 

88/05/ 12 rime: 

28 me/l Cations: 
28 me/l Anions: 

laboratory Analyses 

rot. Alk. 4'/ mg/l 

Inorganic Reu1ew: 88/06/09 
Organic Review: 
Radiochemistry Review: 

0.9 Microbiology Review: 

ros ~ 18oc 82 mg/l 
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Environmental Chemistry 

NORTH OAK BRUSH EASl PORlAL 
urNrA NAT . FOREST ArN .PAUL 
P.o.aox 829 
PROVO Ul 377-5./80 

UfAH SfAfE HEAlfH LAHORAfORY 
Environmental Chemistry Analysis Report 

Oescription: NORfH OAK HWUSH EASf POWfAL 
Site 10: 
Cost Code: 

Source: 00 
350H 

JIJO Page : 

Lab Number: 8802696 1 ype: 04 
88/0S/12 fime: 13:30 

Date of Review and QA Validation 
Sample Uate: inorganic Weview: 88/06/09 

Organic Review: 
31 me/l Cations: Madiochemistry Meview: 

·1 ot. Cations: 
_,..&:Qt. Anions: 

·f andlotal: 31 me/l Anions: 1.0 Microbiology Review: 

Laboratory Analyses 

rot. Alk. 
1- Arsenic 
r-Cadmium 
T-Copper 
T-Lead 
Mercury 
f-Siluer 

52 m9/l 
8.!> ug/l 
~:.8 :· ug r1r 

~ l'~··o~ ·u gJ.J,.1 
l(s::"o"':'ugn. 
<0.2 ug/l 
<2.0 ug/1 

ros ~ ieoc 
T-Barium 
f-Chromium 
T-Iron 
f-Manganes 
T-Selenium 
r-linc 

124 mg/1 
O .011 mg/l 

<S.O ug/l 
5. !> mg/l 

83.0 ug/l 
<0.5 ug/l 

l'.P~O. 0 ~ ug I 1·1 



' . 
,. 

.. . Env ironmenta l <.:hemu try 
' ~8/06/0IJ li:02 

NORTH OAK BRUSH SlRlAM 1/ 4 Mlle BL MlNE 
U!N fA NA f.~ORESf ArN . l'AUL 
., . 0 . BOX 829 
l'ROVO Ul 3 '/7-~780 

Ul"AH SfAI~ HEALIH LABORAfO~Y 
Environmental Chemi stry Analysis Report 

Description : NOR IH OAK BRUSH srREAM 1/4 MILE BL MIN~ 
Source : 00 Site 10 : 

Coat Code : 3508 

·. 
J llO !'age : 

Lab Number : 8802695 lype : 04 
88/05/12 lime : 14:45 

Date of Review and QA Validation 
Sample Date : 
lot . Cations : 
~t . Anions : 
f nd lotal : 
'-

41 me/l Cations : 
41 me/l Anions: 

laboratory Analyses 

rot . Alk . 68 mg/l 
l-Arsenic <1.0 ug/l 
f-Cadmium 1 ug/l 
I-Copper <20 .0 ug/l 
I-Lead 40.0 ug/l 
Mercury (0.2 ug/l 
f-Silver <2 . 0 ug/l 

lnorganic ~eview : 88/06/09 
Organic Review : 
Radiochemistry Review : 

1.4 Microbiology Review : 

ms ~ 180C 118 mg/l 
T-Barium 0.017 mg/l 
f-Chromium <5 . 0 ug/l 
l-lron 1. 2 mg/l 
f-Manganes 160 .0 ug/l 
1-Selenium <O.~ ug/l 
1'-linc 80 .0 ug/l 

•·. . 
'· ...... .... .. 
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"88/0b/lO 13:4 1 
lnuironmental Chemiatry 

POJt'I AL LOWH IWG M1Nl 
UlNIA NArlONAL ~OWlSI 
88 W 100 N 
PkOVO UI 64603 

UfAH SfAll H~AlfH LAl!O~AIOWY 
lnuironmental Chemistry Analysis ~eport 

Oescription: PO~IAL LOWlW ao~ M!Nl 
Site 10: 
Cost Code: 

l:>ource: 00 
3501! 

Jl!O l'&Qe 

Lab Number : 
Sample Oate: 
lot. Cations: 

88028~'l lype: 04 
88/05/18 lime: 12:30 

Oate ot keuiew and QA Ua!idation 
Inorganic ~euiew: 

f t. Anions: 
.tnd 1 otal: 

me/1 Cations: 
me/l Anions: 

Laboratory Analyses 

fct. Alk. 
·1-Arsenic 
!"-Cadmium 
·1-c.;opper 
f-Lead 
P'lercury 
1"-Siluer 

0 mg/1 
l.~ ug/l 
· 12 ·ug/ 1 '. 

06: 0 ug/1 
<S.O ug/1 
<0.2 ug/1 
(2.0 ug/1 

Organic l<'euiew: 
~adiochemistry Weuiew: 
Microbiology keview: 

ros ~ 11soc 
·1-~arium 

f-Chromium 
·1-lron 
f-Manganes 
1-Selenium 
f-Linc 

'JO mg/1 
O .03'/ mg/1 

C> .0 ug/1 
·1. 9 mg/1 

2'/0 . 0 ug/l 
<O.~ ug/1 

510.0 ug/1· 
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l nv1ronmen tal Chemi s try 

·lllS /Oo t 10 1'3 : 41 

~ 

~vrtEI 
PACH lC MlNl MAlN POI< I AL A'I JW..t-+ 
UlN IA NAIIONAL ~ O~tSI 
88 W 100 N 
PIWVO U I 84603 3'/'/-':J'/80 

UIAH SfAft HtALIH LA~O~AIO~Y 
lnvironmental Chemistry Analysis keport 

Ou cription : PAC!F !C M!Nt MAIN PO~ rAL Ar ~·6±-F -;--
Site lU : 
t:oat Code : 
Lab Number : 
Sample Oate : 
·1 ot . Cations : 
(' Anions: 

1d ·1otal : 

Source : 00 
3508 
88028':J4 ·1 ype : 04 
88/05/18 fime : 10 :00 

me/l t:ations : 
me/l Anions: 

Laboratory Analy1e1 

rot. Alk. 
·1-Ar1enic 
r-t:admium 
·1-Copper 
f-Lead 
Mercury 
!'-Silver 

Uate ot keview and QA Validation 
inorganic ~eview: 
Organic keview : 
~adiochemistry ~eview : 
Microbiology keview : 

ros ~ 180t: 
·1-Harium 
f-Chromium 
·1-lron 
f-Manganes 
·1-Selenium 
r-Linc 

202 mg/l 
0.069 mg/l 

<5 .0 ug/l 
4 .0 mg/l 

11.0 ug/l 
<O.!> ug/1 

\,800·;'0.'.Ug/ 1 '; 
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1\8/06/22 14:0S 
Environmental Chemistry 

PAClFlC MINl PORlAL fLOW 200 YDS. BELOW PORIA 
UlNfA NAf!ONAL fOR£Sr 
88 W 100 N 
l'IWVO UT 84603 3'l'l-5780 

urAH SIAlt HtALrH LABORAfO~Y 
lnvironmental Chemistry Analysis Report 

Oescription: PACIFIC MIN£ PORfAL fLOW 200 YOS. BtLOW PORfA 
Source: 00 Site ID : 

Cost <.:ode: 3508 

J~O Page : 

Lab Number : 8802862 l ype : 04 Uate of Review and QA 'Validation 
Sample Date: 
lot. Cations: 

.J_ot. Anions: r \nd lotal: 

88/05/18 fime: 

91 me/l Cations: 
91 me/1 Anions : 

laboratory Analyses 

Tot. Alk. 
1-Arsenic 
f-Cadmium 
1-Copper 
r-Lead 
Mercury 
r-Silver 

:r 
.. \._ 

Inorganic ~ev1ew : 88/06/22 
Organic Review: 
~adiochemistry ~eview: 

3.0 Microbiology Review: 

ros ~ iaoc 
T-Barium 
f-Chromium 
T-lron 
f-Manganes 
1-Selenium 
f-Zinc 

202 mg/1 
0. 11 mg/l 
< S .0 ug/1 
6.6 mg/l 

23.0 ug/1 
<0.5 ug/l 

~_390,. 0;..ug/.l l 



~ISI0<>/ 10 . 13: 41 
~nvironmental ~hemistry 

PACltlC POKlAL Al CRl~K (MARKINGS WlPlU Otf 
U!NfA NAl!ONAL ~ONlSI 
88 W 100 N 
PIWVO u·1 84603 3'/'/-~'l80 

UfAH srArt H~ALfH LABONAfONY 
lnuironmental Chemistry Analysis Report 

Oes cription: i>ACff n.: 
!:>ite llJ: 
Cost Code: 3 508 
Lab Number: 88028)9 
Sample Oate: s/1?/YK' 
·1ot. Cations: 

(t. Anions: 
.1nd ·1otal: 

Laboratory Analyses 

lot". Alk. 
1-Arsenic 
f-Cadmium 
I-Copper 
f-Lead 
Mercury 
f-Silver 

c 

PONfAL Al' CN~~K (MANK!N~S Wli>EO Off 
Source: 00 

·1 ype: 04 
rime: 

me/l l.:ations: 
me/l Anions: 

Uate of ~eview and QA Validation 
inorganic Neview: 
Organic l<eview: 
Madiochemistry ~eview: 
Microbiology ~eview: 

ros ~ iaoc 
·1-~arium 

r-<.:hromium 
·1-lron . 
f-Manganes 
1-Selenium 
f-Linc 

200 mg/l 
0. :!8 mg/l 
<5.0 ug/l 
~. 3 mg/1 

23.0ug/1 
(0.~ ug/l 

1600. 0 ug/1', 



88/06/lO 13:41 
lnv1ronmenta1 Chem11try 

l'AC.MlNl NW l'OHIAL Pll'lU OUI O~ MlNl 
UlNIA NA110NAL fON~Sf 
88 W 100 N 
l'IWVO u·1 84603 J '/'/- 'J '/80 

UfAH SIAI~ H~ALrH lAt!ONAIONY 
lnvironmental Chemistry Analysis l<eport 

Oucription: PAC.MiN~ NW POHrAL PIP~O our o~ MlNl 
Source: 00 Site lU: 

3501! 

Jt!O Page 

Coat Code: 
lab Number: 880:.!8~6 ·1 ype : 04 

88/0!:i/ 18 rime: 10: 10 
Uate of l<eview and QA Validation 

Sample Oate: 
·1 ot. Cations: 

f t . Anions: 
ind I otal: 

"-

me/l Cations: 
me/l Anions: 

laboratory Analyses 

rot. Alk. 
·1-Araenic 
r-Cadm1um 
·1-C.:opper 
r-Lead 
Mercury 
f-Silver 

198 mg/l 
1.0 ug/1 

<1 ug/ l 
<:.!O.O ug/J. ,, 
,60·::~~ 
<0.2 ug/1 
CLO ug/l 

inorganic Neview: 
Organic l<eview: 
Nadiochemistry Heview : 
Microbiology l<eview: 

ros ~ 180C 
·1-llarium 
r- <.:hrom1urn 
1-lron 
f-Manganes 
1-Selenium 
r-Linc 

208 mg/1 
0 . l ':i mg/l 
<!:i.O ug/1 

0 .091 mg/l 
19 . 0 ug/1 
<O.':i ug/l 
·1 8.0 ug/l 



-.. . 
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lnvironmental Chemistry 

~ACl~lC N IAlllNG 
U!NIA NAf!ONAL ~O~tsr 
8!S W 100 N 
~wvo u 1 84603 

UfAH SfAft H~ALfH LABO~A fO~Y 
lnvironmenta! Chemistry Analysis ~eport 

Oescription: PAC.:!V!t: N fA!l!N~ 
Site 10· 
t:ost <.:ode: 350B 

Source: 00 

JIW l'age 

Lab Number: 
Sample Oate : 
'lot. (;ationa: 

8802860 I ype : 04 
88/05/18 fime : 

Uate of keview and QA Validation 
lnorganic ~eview: 

r. Anions: 
f id ·i ota!: 

Laboratory Analyses 

rot. Alk. 
I-Arsenic 
r-t:admium 
·1-Copper 
f-Lead 
Mercury 
!'-Silver 

me/l Cations: 
me/l Anions: 

Organic keview: 
~adiochemistry ~eview. 
Microbiology keview: 

rns ~ 180<.: 
·1-!larium 
f-t:hromium 
1-lron 
f-Manganea 
I- Selenium 
f-linc 

140 rng/l 
0. l~ mg/1 
<5.0 ug/l 
B .0 mg/1 
48.0 ug/l 

1.0 ug/1 
tzI.~.o.: o u g 11 



•. 
as106122 14 :os 

Environmental Chemistry 

LOWER PAC.MINE PORTAL ACROSS SlREAM ~ROM BAKE 
UlNfA NAl!ONAL FONESr 
88 W 100 N 
PROVO Ul 64603 377-~'lBO 

JBO Page : 

Description: 

UfAH SfATE HEALrH LAHORAIORY 
Environm~n~al Chemistry Analysis Report 

Al.,/ltt' 1/11//1~ 
LOWER PAC .MfNt. POR fAL Al.:NOSS S fREAM FROM BAKE.~ 

Source: 00 

·, . ,: ·-:;,,.,1 ... - . 
Site ID: 
Coat l.:ode: 
Lab Number: 
Sample Date: 
lot. Cations : 
~. Anions: 
I 1d lota1: .....__ 

3508 
8802863 Type: 04 
88/05/18 fime: 10:45 

109 me/1 l.:ations: 
109 me/l Anions: 

Laboratory Analyses 

fot. Alk. 183 mg/1 
1-Arsenic (1.0 ug/l 
r-Cadmium (1 ug/1 
1-Copper <20.0 ug/l 
f-Lead (5.0 ug/l 
Mercury <0.2 ug/l 
T-Siluer (2.0 ug/1 

c 

Date of Review and QA Validation 
!norganic Neview: 88/06/22 
Organic Review: 
Nadiochemistry Neview: 

3 .6 Microbiology Review: 

ros ~ 180C 204 mg/1 
·1-Barium 0.036 mg/l 
r-Chromium <~ .0 ug/l 
T-lron 0.048 mg/l 
f-Manganes 6.0 ug/l 

·1 -Selenium (0.5 ug/1 
f-Linc <20.0 ug/l 



. . 
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.. 
. 
tltl/Ob/10 13 : 41 

tnvironmental Chem1stry 

NO~ I H 
UlNrA 
88 w 
I' ~ovo 

tOkK AMlRlCAN klVlR Al OUlCHMAN ~LAl 

NAllONAL t-OHtSf 
100 N 

u·1 84603 3'/'/-'.J'/80 

u rAH s rA rt Ht:AUH LAIWlrn roHY 
lnvironmental Chemistry Analysis keport 

l)escription: NOHIH 1-0HK AMtHlCAN HIVtH Ar OUICHMAN I-LAI 
Source: 00 Sii:e lU: 

Cost Code: 3SOB 

J !JO I' age 

Lab Number: 
Sample Oate: 
lot. Cations: 

88028'.JS ·1 ype: 04 
88/0S/ 18 lime: 16: 10 

Uate of keview and QA Validation 
Inorganic Hev1ew: 

• Anions: 
ld I otal: 

me/1 Cations: 
me/l Anions: 

Laboratory Analyses 

rot. Alk. 
·1-Aro enic 
r-Cadmium 
1-Copper 
l'-Lead 
Mercury 
f-l:iilver 

r 

83 mg/l 
2.'.J ug/l 
<l ug/l . 

00.0 ug/1 - . 
@_. O_. ,ug/ l ! .~ 
<0.2 ug/l 
<2.0 ug/l 

• 

Organic keview: 
Hadiochemistry Heview: 
Microbiology keview: 

rns ~ 180C 102 rng/1 
·1-~arium 0 .0'.>6 mg/l 
r-Chrornium <S.O ug/l 
1-lron 0.4'.J mg/l 
1-Manganes 31.0 ug/l 
·1-Selenium <O. '.J ug/l 
I-Linc '/'/ . 0 ug/l 



"t8 / 0b / 10 u : 41 
lnvironmental Chemistry 

MARY lLLlN l'OHlAL 
UIN rA NA l'IONAL t'OIH.S I 
88 W 100 N 
l'IWUO U I 84603 

Ul'AH Sl'Af~ H~ALl'H LABOMAl'OMY 
lnvironmental Chemistry Analysis ~eport 

t>e1cription: MAMY lLLEN POMfAL 
Site llJ: 
<.:oat <.:ode: 3SOB 

Source: 00 

Jl!O Page 

Lab Number: 
Sample t>ate: 
·1ot. Cations: 

88028~8 lype: 04 
88/05/19 l'ime: 15:00 

Uate of ~eview and QA Validation 
Inorganic Meview: 

r . . Anions: 
1d lotal: 

"--

me/l t:ations: 
me/l Anions: 

Laboratory Analyses 

t'ot. Alk. 
1-Arsenic 
f-Cadmium 
I- Copper 
f-Lead 
Mercury 
f-Silver 

~6 mg/l 
100.0 ug/1 
~~g./..lt. 

~0.0 . ug/1 
10.0 ug/1 
<O. 2 ug/1 
<2.0 ug/l 

Organic ~eview: 
Madiochemistry Review: 
Microbiology ~eview: 

rns ~ uw<.: 
·1-l:iarium 
f-Chromiuin 
1-lron 
l'-Manganes 
·1-Selenium 
f-Li"c 

206 mg/1 
0 .019 mg/1 

<5.0 ug/1 
9. 9 mg/1 

140.0 ug/l 
<O.~ ug/1 

1200.0 ug/l 



f 
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Environmental Chemistry 

MARY ELLEN CREEK 1/4 MlLE BELOW MlNE AREA 
UIN fA NATIONAL FORt:S r 
88 W 100 N 
PROVO UT 84603 317-5780 

UfAH SfAfE HEALfH LAliORAfOHY 
Environmental Chemistry Analysis Report 

l)eacription: MARY ELLEN CREEK 1/4 M!LE liELOW M!NE AREA 
Source : 00 Site lD : 

Cost Code: 3SOB 

J BO Page 

Lab Number: 8802661 Type : 04 Date or Review and QA Validation 
Sample Date: 
lot. Cations: 
ry.. Anions: 

1 lotal: ..__ 

88/05/16 fime : 

55 me/l Cations: 
~5 me/1 Anions: 

Laboratory Analyses 

rot. Alk . 
T-Arsenic 
f- Cadmium 
T-Copper 
T-Lead 
Mercury 
f-Silver 

92 mg/ 1 
<I .0 ug/l ? 

2 -ug/l- .c - • -·7-. . 0 ug l · -~ 
40 .0 ug/1 
<O. 2 ug/l 
<2.0 ug/l 

Inorganic Review : 88/06/22 
Organic Review: 
Radiochemistry Review: 

1.8 Microbiology Review: 

ros ~ rnoc 
1- Barium 
f-Chromium 
T-Iron 
f-Manganes 
1- Selenium 
f-Linc 

132 mg/l 
0. 0'.:19 mg/l 

<S.O ug/l 
I. 1 mg/l 

46.0 ug/l 
<0.~ ug/1 

\3~1 0. 0 : ug/ 11_ 
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UJWIDMiNa 
Department or Plant, Soil and Insect Sciences 

College of Agriculture 

24 July, 1992 

Mr. Paul Skablund 
Hydrologist 
Uinta National Forest 
88 West 100 North 
Provo, UT 84601 

Dear Mr. Skablund: 

P.O. llox 3354 
Laramie, WY !7.071·3354 

Phone: (307) 766-3103 
Fax: (307) 766-3379 

UINTA NATIONAi FnRESI 

JUL 2 9 1992 

We would like to inform you of a research project that will likely be of significant interest to your 
organization. As you well know, mitigation of water pollution in the western United States is a matter 
of increasing concern. In particular, the mitigation of heavy-metal contaminated mineland effluent is 
an area of intense environmental interest. Heavy-metal effluent from hard rock mines at high 
elevations presents unique challenges in terms of cost, accessibility, and ecological damage. However, 
in the last two years we have succeeded in the first phase of a three phase program to develop a 
wetland system capable of effectively treating effluents which contain a range of heavy metals. 

We have discovered a number of plants that accumulate heavy metals, including arsenic, lead, copper, 
zinc, and cadmium). Our reference metal, copper, is accumulated at a concentration 1 ,000 to 4,000 
times that found in the water; one remarkable sedge that grows in the Rocky Mountains accumulates 
over 25,000 times the background concentration of this metal. All of these plants have been 
successfully cultivated in the greenhouse, where we are continuing to study the ecological parameters 
which optimize accumulation rates. In addition, we have found two fungi that are capable of removing 
30-40% of the heavy metal from a liquid medium contaminated with 100 ppm copper in 9 days. The 
primary mechanism of removal appears to be metabolic chelating of the metal, which has particularly 
promising applications for in situ mitigation. 

T.he next phase of our work will be small-scale experimental wetlands on contaminated mine sites. 
These •micro•-wetlands will be used to systematically vary ecological conditions and plant/fungi 
associations to determine the optimal system for heavy metal mitigation at a particular site. The final 
phase will involve the full-scale development of a wetland or series of wetlands capable of providing 
effective treatment of contaminated effluent. At this time, we are seeking funding for the initiation 
of the last two phases of this program. It appears that most, high altitude habitats would be amenable 
to this treatment program, and we are highly optimistic that mitigative wetlands will provide an 
extremely cost-effective management tool. 

Enclosed you will find a more detailed presentation of the results to date and our future plans. If you 
are interested in further information or discussing the oossibility of full or partial funding, please write 
to us or call 13071 766·3103 and ask for any of us. 

Sincerely, 

fl.~t.J,;f_· ~~~ ~fll!/ 
Stephen E. Williams 
Professor, 
Soil Science 

Research Associate, 
Plant Science 

Jeffrey A. Lockwood 
Associate Professor, 
Entomology 

The U11M:ni1y ot Wyominc ia u equal opponunitylaffinaa1M: lldioll lnllllutiar-
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Title Development of High Mountain Plant Communities as 
Wetland Mitigation Systems for Heavy Metal Mine 
Effluent. 

Present Duration January 1991 - February 1993 

Background 

Heavy metal pollution from mine effluent is a serious and 
widespread problem in the western states. Although considerable 
work has documented the impact of heavy metals on aquatic and 
riparian flora, prior to our research there were no published, 
comprehensive field studies of the impacts of metals on high 
mountain stream plant communities. As a consequence the 
potential for manipulating high-elevation wetland plants and 
fungi for mitigation of mine effluent was unknown, although plant 
communities had provP-n to be effective filters of heavy metals in 
other ecosystems (Cairns 1980, Brooks et al. 1985). 

It is well known that wetland plants can act as pollutant 
filters, collecting and holding nutrients, sediment, silt and 
other natural and anthropogenic pollutants, including heavy 
metals. There are several ~easons why heavy metals are trapped 
in wetlands. Some metals will precipitate in the anaerobic 
zone, commonly present in wetlands. The high levels of decaying 
organic matter will further chelate many of these same metals. 
Many plants and microbiotic organisms that tolerate heavy metals 
also accumulate them in their..tissues. At low elevations, the 
value of wetlands in sequestering iron and manganese from mine 
drainages has already been recognized (Holbrook and Maynard 1985, 
Gerber et al. 1985), and efforts have been made to construct 
wetlands for the purpose of trapping heavy metals (Gerber et al. 
1985). 

An effort to use wetlands to mitigate heavy metal mine discharge 
in high mountain streams is unique in that: 1) most wetland 
projects on abandoned mine lands have had the restoration of • 
wildlife habitat, not mitigation of effluent, as the primary goal 
(Taub 1969, Brooks et al. 1985, Cairns 1987), 2) no wetland 
restoration projects have been developed at high elevations, and 
J) wetland projects have been used to mitigate impacts of acids, 
iron and manganese, but the management of copper, zinc, lead and 
arsenic has not been attempted. Effective mitigation of mine 
effluent with wet~ands generally includes integration of 
physical, chemical, and biological parameters (Brooks et al. 
1985). In this context, it seems unlikely that manipulation of 
wetlands alone will completely rr~uce the heavy metal content of 
mine effluent flows. However, strategic management of plant and 
fungal communities is likely to pl~y a ~ignificant role in a 
comprehensive ecological effort (e.g., settling ponds, 
impoundment, precipitaLion, etc.). Following physical, chemical, 
and biological treatments, wetland systems may be expected to 
function effectively in a management program. 



Objectives 

This wetland mitigation project has been in progress for 1.5 
years. To date, the objective of this study has been to discover 
wetland plants and fungi that could tolerate and sequester heavy 
metals in their tissues. Both the plants and the environments in 
which they reside were examined. Reproductive and growth 
requirements were investigated. 

site Selection 

During the summer of 1992, sites were assessed for their 
potential use in this study . Elevation, presence of mine 
effluent flowing across fairly horizontal gradients that 
contained wetland plants and accessibility were the main criteria 
used for selecting the areas. The sites chosen· for study in 
summer 1992 were as follows, 1) Hughesville-Barker Block P Mine 
and Mill tailings in Lewis and Clark National Forest, Montana, 2) 
The Ontario Mine in Helena National Forest, 3) The Independence 
and Mcclaren mines in Gallatin National Forest, Montana, 4) 
Kirwin Mine west of Meeteetse in Wyoming, 5) Ferris- Haggarty Mine 
in the Sierra Madres, southern Wyoming, 6) Pacific and Mary Ellen . 
Mine in the Wasatch Mountains, Utah. Additional sites that were 
assessed but rejected for the purposes of this study were the 
Mike Horse Mine in Helena National Forest, Montana and the Lower 
Bog Mine in the Wasatch Mountains, Utah. 

Methods 

Community and habitat analysis were undertaken on the chosen 
study sites. The Daubenmire quadrat method was used to identify 
the dominant and subordinant species . Diversity was quantified 
by counting number of plant species per site. The site was 
mapped on a 7.5 minute quad . Slope and aspect were determined 
with a clinometer and compass. The topographic pos ition of the 
site was determined (crest, upper slope, mid- slope , lower slope, 
valley bottom, bench or terrace, saddle or gap). It was 
determined whether lighting was open, partial, filtered, or 
shaded on the site. Soil moisture was described as inundated 
(hydric), saturated (wet-mesic), moist (mesic), dry-mes ic, or dry 
(xeric). Elevation was delermined using a topographic map. The 
environment of the site was described (sand or gravel bar; wet 
meadow dominated by grasses; marsh dominated by sedges or rushes; 
swamp dominated by shrubs or trees; bog mire (nosses in acidic, 
wet peat soil]; fen mire with vascular plants in alkaline, wet 
peat soil; swale with moist surface soil; seep; terrace within 
three vertical feet or 100 feet of running surface water; snow 
catchment area; floating or quaking vegetation mat) . Soil was 
collected to quantify pH, N, P, K dnd heavy metal composition. 
It was also collected for mycological sampling. The pH of the 
water on each site was tested, and samples were collected for 

......_..., heavy metal analysis in the laboratory. 



Voucher specimens were collected of all the different species on 
each site. Vigor was described for each species. The 
reproductive fitness or each species in the most heavily impacted 
area was ascertained. Evidence of hybridity, disease, and 
symbiotic or parasitic relationships was noted. Plants were 
collected for heavy metal analysis, copper toxicity and 
reproductive studies in the greenhouse. 

Vascular plants were identified using the Rocky Mountain 
Herbarium. Mosses were sent to the Clinton Herbarium in Buffalo, 
New York, to be identified. The pH, N, P, and K of the soil was 
determined by using a LaMotte soil testing kit. Plant available 
heavy metals were extracted from the soils using the ABDTPA 
method (Soltanpour and Schwab, 1977). Heavy metals were 
extracted from the plants via nitric acid digests (Havlin and 
Maynard, 1985). The University of Wyoming soil-testing lab 
analyzed duplicate samples of the water, soil and plants for cu, 
Zn, Cd, Pb, Hg and As via inductively coupled plasma 
spectrometry. 

Soil fungi from mines with soils containing more than 100 ppm of 
copper were plated on an agarose medium containing 100 ppm of 
copper and analyzed for frequency and dominance. Dominant and 
subdominant species were identified. Dominant species were grown 
in a liquid medium containing between 80 and 100 ppm of copper. 
The medium was analyzed for copper before innoculation and after 
a period of nine days. The fungi that grew in the culture was 
also analyzed after nine days. 

SWllJllary of Project Work Done to Date 

To date, this study has shown that wetlands containing both plant 
and fungal species can be used very effectively to prevent 
release of heavy metals into stream systems. Both abiotic and 
biotic factors act to prevent the movement of heavy metals. 
Soils, especially those high in organic matter, and of fine 
particle size, chelate heavy metals and hold them in place. 
Notable in our study was the fact that the soils found directly 
under the plants contained higher levels of heavy metals, than 
those soils which were bare (ranging from 2:1 at the Ontario Mine 
to 24:1 at Ferris-Haggarty). Plants also uptake these metals, 
preventing· their escape. 

In this study, ma?\Y plants were shown to substantially accumulate 
various heavy metals. All species accumulated significant 
amounts of heavy metals relative to the amounts found in water . 
For copper, the highest accumulators in context of background 
levels in water and soil, were Pohlia annotina (a moss) 
accumulating J,000 times the amount in water, and 48 times the 
amount in soil, Deschampsia cespitosa (a grass) accumulating 
2,000 times the level in water, and 31 times the soil, Pohlia 
wabienbergii (a moss) accumula~_ng 14,800 times the level of 
coppet in the water, and 7 times the background soil level, and 
Senecio tremontii (a forb) accumulating Jl times the level in 
water and 5 times th~ soil lsvel. 



For zinc, the highest accumulators were Pohl1a wahlenbargii (a 
moss) accumulating 3,800 times the level in water and 10 times 
the soil level, Equisetum arvense (a horsetail) accumulating 
1,100 times the amount ot 'zinc in the water and 8 times the 
amount in the soil, ,. Poa interior {a grass} accumulating 2, 100 
times the level in the water and 6 times the soil background 
level, and Agrostis exarata (a grass) accumulating 260 times the 
zinc level in the water, and 4 times. the soil level. 

The highest lead accumulators were Carex microptera {a sedge) 
accumulating 6,000 times the level in che water, and J,000 times 
the soil, and Poa interior (a grass) accumulating 5,JOO times the 
amount in the water, and 2,700 times the soil level. 

Arsenic was most effectively accumulated in Pohlia wahlenbergii 
(a moss). It accumulated J,200 times the level of arsenic in the 
water, and 1,100 times the soil level, Bryum lisae (a moss) 
contained 6,400 times the amount in the water, and 1,100 times 
the level in the soil, Epilobium glaberrimum {a forb) accumulated 
5,800 times the amount in the water, and 1,000 times the soil 
level, and Carex scopulorum (a sedge) accumulated 26,400 times 
the amount in the water and llJ times the soil level. 

Cadmium was accumulated best by Pohlia wahlenbergii (a moss) at 
6,400 times the level in the water, and 2 times the level in the 
soil. 

All of these plants were capab.le of accumulating multiple metals. 
The highest overall accumulator was Pohlia wahlenbergii. Plants 
were able to accumulate a r senic most effectively, followed by 
lead, copper, zinc and finally cadmium. Different species varied 
in their ability to accumulate different heavy metals, so a mix 
of different species would be best for introduction into man- made 
wetlands, where a spectrum of contaminants is present. 

Deschampsia cespitosa was common on all of the copper sites. 
Carax aquatilis, and Pohlia nutans tolerated both zinc and copper 
sites. Carex microptera was common on sites which were high in 
zinc, and Car.ex .. rostrata appeared on zinc, lead and arsenic 
contaminated~sites. 

All of the plants that were collected in the field have been 
established in the greenhouse. The seeds of sedges that were 
collected germinated fully within 6 days, after 2 months of cold 
stratification. Gkrmination was poor and occurred over a period 
of 6 weeks to 3 months without stratification. The seeds of the 
Epilobiums germinated in J - 6 days without stratification. Mosses 
have survived well within misting benches or where humidity is 
kept at high levels. Laboratory toxicity studies have shown that 
all of the species will survive well in the most copper-polluted 
sites found during our study. Although we have yet to find the 
extrema level of copper fatal to the plants, this is clearly far 
above that present in the field. 
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All of the tungal species analyzed accumulated copper. These 
included Tolypocladium inflatum, Trichocladium sp., and 
Penicillium sp. nov. "A". Tolypocladium inflatum from the 
Ferris-Haggarty Mine accumulated an average of 2,800 ppm of 
copper. Tolypocladium inflatum from the Kirwin Mine accumulated 
3 1 400 ppm of copper. Trichocladium sp. from the McClaren's Mine 
at Cooke City, MT accumulated an average of 900 ppm and 
Penicillium sp. nov. "A" from the Pacific Mine in Utah 
accumulated 1,600 ppm of copper. These amounts were accumulated 
out of 80-95 ppm copper-amended medium. The accumulation of the 
copper in the fungi did not account for all or most of the copper 
removed from the medium by Tolypocladium intlatum and 
Trichocladium sp. In the case of Tolypocladium intlatum, an 
average of 41% of the copper had been removed from the solution 
by the fungus at the end of the 9 day experimental period. Of 
the copper that was removed, 77% was removed by a mechanism 
other than accumulation by the fungi . Trichocladium sp., removed 
an average of 31% of the copper from the solution. Of this, only 
3% was found in the fungus; the remaining 97% was taken out of 
solution by another mechanism. Based on the scientific 
literature 1 we hypothesized that both species are producing a 
me~abolite that is chelating the copper and removing it from the 
solution. As such, the potential for fungi to play a 
significant role in copper mine effluent mitigation appears 
reasonably high. 

studies to be completed before February 1993 
.. 

Field work for the summer of 1993 is in progress. The 
accumulation of heavy metals in the dominant species of plants on 
three study sites, over space and time is being examined at the 
Ontario Mine in Montana and the the Kirwin and Ferris-Haggarty 
mines in Wyoming. The shoots and roots of plants collected are 
being separated for heavy metal analysis, to examine possible 
impacts on wildlife. Seeds of candidate plants for wetland 
mitigation studies will be collected from the Pacific Mine in 
Utah. Growth and copper toxicity studies are being completed in 
the greenhouse. Studies of environmental parameters (pH and 
temperature) that may effect uptake . of heavy metals by plants 
will be attempted in the fall. Analys is of the fate of copper 
after senescence of the plant will also be undertaken at this 
time. In vitro fungal studies to determine the mechanism of 
copper removal are continuing. A two year report of the project 
will be submitted 1to the Department of Environmental Quality, 
Abandoned Minelands by December 1st, 1992. 
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Proposed work after February 1993 

The present research is designed to produce the technology 
necessary tor wetland mitigation or copper mine effluent. The 
main reason we are working on copper pollution is because of the 
serious environmental situation that exists at the Ferris­
Haggarty mine in the Sierra Madres, Wyoming. However, in our 
study we have discovered that there were few mines in the west 
where the main contaminant in the effluent was copper. Many 
abandoned mines have effluent flows containing higher levels of 
zinc, lead or arsenic with copper as a secondary contaminant. 
All of the mines studied contained heavy metals in combination. 
To design wetland mitigation systems for these mines' affluents, 
it would be advisable to initiate plant and fungal studies of the 
other metals present on these mine sites, similar to what has 
been done with copper. The effects of these metals in 
combinations similar to what is present in the field should also 
be examined. 

It would be useful to establish control sites that are similar in 
every other way to the heavy metal polluted sites so that 
variations between polluted and unpolluted sites could be 
analyzed. Study sites already established can be analyzed for 
ecological parameters over several summers. 

Small-scale field studies should be initiated at a site be~ore a 
full-blown wetland mitigation project is undertaken. Problems 
en~~untered in the small scale in situ studies can be solved 
before large monetary commitments are made. These field studies 
will be in the form of micro-wetlands created by shunting a part 
of a mine effluent flow into a level, dyked area. Each micro­
wetland will have parameters varied using a statistically valid 
experimental design to optimize the information gained (plant 
assemblage, innoculation by fungi, soil amendments). Data will 
be gathered throughout the field season (see attached diagram of 
possible study design). The; Ferris-Haggarty, Kirwin, Ontario, 
Mary Ellen, andf or Pacific mines would be good sites to set up 
these microwetlands; .if owner permission can be obtained. 

The possibility of using tolerant species of fungi for treatment 
of heavy metal mine effluent should be explored. The prospect of 
both mitigating heavy metal contaminated mine effluent and 
recovering heavy metals from some of the fungal species that we 
have discovered during this study is exciting. This primary 
treatment system cbuld prove to be relatively low in initial cost 
and long-term maintenance. 
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30 May 1992 

Uinta National Forest Supervisor's Office 
Paul Skablund 
Forest Hydrologist 
88 West 100 North 
Provo UT 84601 

Dear Mr . Skablund: 

Here is your part of the year-end report on the mitigation of 
heavy metal mine effluent by wetlands, that I promised you. I 
hope you will find the data I gathered at the Pacific and Mary 
Ellen mines informative. If you need any more information , 
please call me. 

If it is all right with you, I would like to visit the Pacific 
Mine sometime in late August or September to gather seed heads 
off of the plants up there. I am going to grow larger amounts of 
these plants in the greenhouse for use in wetland mock-up 
studies. I will send you th~ data I gather from these studies. 

I hope you will qain some insight from this report. The beaver 
pond at the Pacific Mine is doing a great deal to mitigate flow­
through of heavy metals into the North Fork of the American Fork 
River. I am glad to hear that you are trying to keep people off 
of the mine tailings. They are heavily laced with a variety of 
heavy metals and probably would not be good for the health of 
anybody who spent a lenqthy period of time on them, especially on 
a windy day . 

Thank-you for your consideration, 

Nancy Kastninq-Culp 
Research Associate 

The UnMni1y ol Wyominc ia an equal CJPl'ICX'Ullil)'/ltrlt'lllllM: Id ion i11$1itulion. 
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Abstract/Summary of All Mines Studied 

This study shows that wetlands can be used very effectively to 
prevent release of heavy metals into stream systems. Both abiotic 
and biotic factors act to prevent the movement of heavy metals. 
Soils, especially those hiqh in organic matter, and of fine 
particle size, chelate heavy metals and hold them in place. 
Notable in our study was the fact that the soils found directly 
under the plants contained higher levels of heavy metals, than 
those soils which were bare (a minimum of 2:1 at the Ontario Mine, 
maximum 24:1 at Ferris-Haggarty). Plants also uptake these metals, 
preventinq their escape. 

In this study, many plants were shown to accumulate various heavy 
metals to a great degree . All species accumulated significant 
amounts of heavy metals in comparison to the amounts found in 
water . For copper the best accumulators as compared to background 
levels in water and available in soil, were Pohlia annotina (a 
moss) accumulatinq 3,032 times the amount in water, and 48 times 
the amount in soil, Deschampsia cespitosa (a grass) accumulating 
l, 979 times the level in water, and 31 times the soi 1, Pol!l ia 
wahlenberqii (a moss) accumulating 14,813 times the level of copper 
in the water, and 7.0 times the background soil level, and Senecio 
fremontii (a forb) accumulating 31 times the level in water and 5 
times the soil level. 

For zinc, the best accumulators were Pohlia wahlenberqii (a moss) 
accumulating 3,814 times the level in water and 10 times the soil 
level, Eguist tum arvense (a ho"rsetai l) accumulating 1, 120 times the 
amount of zinc in the water and 7.5 times the amount in the soil, 
Poa interior (a grass) accumulating 2,128 times the level in the 
water and 5 . 7 times the soil background level, and ~grostis exarata 
(a qrass) accumulating 261 times the zinc level in the water , and 
4.5 times the soil level. 

The best lead accumulators were Carex microptera (a sedge) 
accumulating 5,954 times the level in the water, and 2,977 times 
the soil, and Poa interior (a qrass) accumulating 5,347 times the 
amount in the water, and 2,674 times the soil level. 

Arsenic accumulated best in Pohlia wahlenberqi i (a moss). It 
accumulated 3,221 times the level of arsenic in the water, and 
1,073 times the soil level, Bryu~ lisae (a moss) contained 6,443 
times the amount in the water, and l,073 times the level in the 
soil, Epilobium quaberrimum (a forb) accumulated 5,814 times the 
amount in the water, and 969 times the soil level, and Carex 
scopulorum (a sedge) accumulated 26,432 times the amount in the 
water and 113 times the soil level. Cadmium was accumulated best 
by Pohl ia wahl enberqi l (a moss) at 6, 393 times the level in the 
water, and 1.7 times th~ level in the soil. 
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All of these plants were capable of accumulatinq multiple metals. 
The best overall accumulator was Pohlia wahlenberqii. Plants were 
able to uptake arsenic most effectively followed by lead, copper, 
zinc and then cadmium. Different species vary in their ability to 
accumulate different heavy metals, so a mix of different species 
would be best for introduction into man-made wetlands, where a 
ranqe of contaminants is present. 

Deschampsia cespitosa was common on all of the copper sites. Car~x 
aquatilis, and Pohlia nutans tolerated both zinc and copper sites. 
Carex microptera was common on sites which were hiqh in zinc, and 
Carex rostrata appeared on zinc, lead and arsenic sites. 
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Fiela and Lab Methods 

In the field, community and habitat analyses were undertaken. The 
Daubenmire quadrat method was used to identify the first and second 
most dominant species. Diversity was quantified by counting number 
of species per site. The site was mapped on a 7.5 minute quad. 
Slope and aspect were determined with a clinometer and compass. 
The topoqraphic position of the site was determined (crest, upper 
slope, mid-slope, lower slope, valley bottom, bench or terrace, 
saddle or qap). It was determined whether 1 ight inq was open, 
partial, filtered, or shaded on the site. Soil moisture was 
described as inundated (hydric), saturated (wet-mesic), moist 
(mesic), dry-mesic, dry (xeric). Elevation was determined using a 
topographic map. The environment of the site was described (sand 
or qravel bar; wet meadow dominated by grasses; marsh dominated by 
sedges or rushes; swamp dominated by shrubs or trees; bog mire 
[mosses in acidic, wet peat soil]; fen mire with vascular plants in 
alkaline, wet peat soil; swale with moist surface soil; seep; 
terrace within three vertical feet or 100 feet of running surface 
water; snow catchment area; floating or quaking vegetation mat). 
We collected soil to quantify pH, N, P, K and heavy metal 
composition. We also collected soil for mycological sampling (10 
samples from the most heavily impacted site). We tested the pH of 
the water on the site before collecting it for heavy metal analysis 
in the lab. 

Voucher specimens were collected of all the different species on 
the site. Vigor was described for each species. The reproductive 
fitness of each species in the most heavily impacted area was 
ascertained. We looked for evidence of hybridity, disease, and 
symbiotic or parasitic relationships. We then collected plants for 
heavy metal ~nalysis and live-plant greenhouse studies. 

Vascular plants were identified using the microscopes at the Rocky 
Mountain Herbarium. Mosses were sent to the Clinton Herbarium in 
Buffalo, New York, to be identified by Patricia Eckel, a western 
moss specialist. The pH, N, P, and K of the soil was determined by 
usinq a LaMotte soil testing kit. Plant available heavy metals 
were extracted from the soils usi1.g the ABDTPA method (Soltanpour, 
1977). Heavy metals were extracted from the plants via nitric acid 
digests (Havlin, 1980). The University of Wyoming soil-testing lab 
analyzed duplicate samples of the water, soil and plant samples for 
Cu, Zn, Cd, Pb, Hg and As usinq an inductively coupled plasma 
spectrometer. 

Hycoloqical soil samples from Kirwin Mine and Ferris-Haggarty Mine 
in Wyoming, HcClaren's Mine in Montana, and the Pacific Mine in 
Utah were diluted 1:100 in sterile, d~ionized water, and 1 ml each 
of each sample was dispensed onto three plates of 10, 100, and 1000 
ppm copper-enriched Martin's Medium. Colonies were counted and 
hyphal tip picks were made from the 100 ppm copper-enriched 
Martin's into 100 ppm copper enriched potato-dextrose agar tubes. 
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Utah 
l~~ 

Mary Ellen Mine - Wasatch Mountains - Wasat"ch County 

The Mar Ellen mine is 2.1 miles up a four wheel drive road. It is 
in a c e basin surrounded by peaks of the Wasatch mountains . 
The Mary Ellen qulch area was extensively mined. Mine effluent 
originates from the side of a hill, flows past tailinqs piles and 
into Mary Ellen Creek. Forest service tests in 1981 and 1982 show 
zinc to be the main contaminant fol lowed by copper. The soi 1 
around and under the effluent is stained a bright orange-red. 
Several plants qrow directly in and by the effluent including a 
moss, Epilobium (a willow-wort), Mimulus (also called monkey­
flower) , Carex (a sedqe), and Juncus (a rush). See Fiqure 3 for 
the map of the Mary Ellen microsite. 

Microsite Information: 

Microsite Code: MEl 

UT : Utah County. Wasatch Mountains ca 20 air miles north of 
Provo, ca 1 air mile east-south-east of East Twin Peak at the Mary 
Ellen Mine seep (T3S R3E S22). From Provo: Go to American Fork 
Canyon. Follow road to Dutchmans Flat. Go up the center 4 wheel 
drive road into Mary Ellen Gulch. You should be on the right side 
of the creek. Turn left at all forks. The road dead ends into the 
mine. 

Habitat and Community Information: 

This site is located at mid-slope by a seep. The elevation is 
9,500 ft. The slope is facing south-east . Lighting is full. 

Basic soil and water chemistry: 
pH of Water: 6 Soil pH: 6 N: Sppm P: SOppm K: <SOppm 

The dominant species is Bryum lisae var. cuspidatum (a moss) and 
Poa interior (a qrass) is subdominant. Nine species were sampled by 
quadrat on this site. 



Fiqure 3 

Map of Mary Ellen Microsite 
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Individual Species Information: 

Chem Code: MElBL 
Species: Bryum lisae 

var. cuspidatum 
Vigor: Exceptionally viqorous 

Chem Code: MElCC 

Date collected: 07/30/91 

Cover: 65 % Frequency: 90 % 

Species: Corydalis caseana Date collected: 07/30/91 
Vigor: vigorous Cover: 0 % Frequency: 0 % 
Comments: This species did not appear in thrown quadrats. 

Chem Code: MElCM 
Species: Carex microptera Date collected: 07/30/91 
Vigor: vigorous Cover: 0 % Frequency: 0 % 
Comments: This species did not appear in thrown quadrats. 

Chem Code: MElEG 
Species: Epilobium qlaberrimum Date collected: 07/30/91 
Vigor: Vigorous Cover: 0 % Frequency: 0 % 
Comments: This species did not appear in thrown quadrats. 

Chem Code: MElPI 
Species: Poa interior 
Vigor: Normal 

Date collected: 07/30/91 
Cover: 6 % Frequency: 20 % 
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Heavy Metal Chemistry (mq/kq): 

Plants: 

Date: 07/30/91 Code: MElBL Bryum lisae 
Cu Zn Cd Pb ~ As 
256.5 1249.5 17.66 191.5 <5 644.2 

Date: 07/30/91 Code: MElCC Corydalis caseana 
Cu Zn Cd Pb Hg As 
39 295.5 2.475 39.05 <5 87 

Date: 07/30/91 Code: MElCM Car ex .!!licro12tera 
Cu Zn Cd Pb Hq As 
101 332 2.975 54.55 <5 70.95 

Date: 07/30/91 Code: MElEG E12ilobium g: laberri mum 
Cu Zn Cd Pb Hq As 
186.5 1047 13.65 99.3 <5 581.35 

Soil: 

Date: 06/25/91 Code: MElS By Mary Ellen seep 
Cu Zn Cd Pb Hq As 
30.76 435.96 3.84 <.2 <. 2 . 6 

Water: 

Date: 06/25/91 Code: MElW Mary Ellen mine effluent 
Cu Zn Cd Pb Hq As 
.02 1.55 <.01 <.1 <.1 <.1 

These plants accumulated hiqh levels of both zinc and arsenic. 

Bryum lisae (a moss) accumulated 806 times the amount of zinc in 
the water, and 2. 9 times the amount of zinc in the soi 1. It 
accumulated 6,442 times the amount of arsenic in the water and 
1,074 times the amount of arsenic in the soil. It also accumulated 
copper at a rate 8.3 times the level in the soil, and 12,825 times 
the level in the water. 

Epilobium qlaberrimum (a willow-wort) accumulated 675 times the 
amount of zinc in the water and 2.4 times the amount of zinc in the 
soil. This plant accumulated 5,814 times the amount of arsenic as 
in the water, and 969 times the amount of arsenic in the soil. It 
also contained 6.06 times the amount of copper in the soil and 
9,325 times the level in the water. 
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The Pacific Mine is located on the left fork of the main dirt road 
oriqinatinq from Tibble Fork Reservoir. The mine effluent 
oriqinates from a hillside, pools in a flat area, and flows throuqh 
a tailings pile before enterinq into a beaver-caused wetlands 
complex. This area is a perfect study site in which to test the 
hypothesis that wetlands systems which include heavy metal tolerant 
or accumulating species of plants would mitigate heavy metal 
effluent. In fact, University of Wyominq water quality studies 
indicate that water quality increases dramatically after running 
through the wetlands and beaver dam. This site also yielded the 
species which accumulated the most heavy metals. Pohlia 
wahlenberqii var. qlaciale (a moss) accumulated 13,004 ppm of zinc. 
This is 3,813 times the background water level and 10 times the 
background soil levels. This moss also accumulated 1,185 ppm of 
copper, which is 1,481 times the background level of water and 7 
times the background level of the soi 1. Al 1 of the metals for 
which we tested were accumulated by this plant. The area impacted 
by the mine drainage is rich in vegetation, including two species 
of Carex (a sedge), a species each of Juncus (a rush), Pea (a 
grass), and Epilohium (a willow-wort), and a species of moss. The 
main contaminant in the effluent is zinc. See Figure 4 for map of 
Pacific Mine microsites. 

Microsite Information: 

Microsite Code: PMl 

UT : Utah County. Wasatch Mountains ca 20 air miles north-north­
east of Provo, ca 1 air mile west of Miller Hill at the Pacific 
Mine (T3S R3E S22). From Provo: Go to American Fork Canyon. Follow 
the road to its main fork above all named flats and go left . The 
Pacific Mine is on the left approximately 1 mile up the road. This 
microsite is the seep mouth on the Pacific Mine . 

Habitat and Community Information: 

This site is located on a lower slope by a seep. 
7,800 ft. The slope is east-facing . Lighting is 

Basic soil and water chemistry: 

The elevation is 
Full. 

pH of Water: 6 Soil pH: 7 N: 20ppm P: 25ppm K: lSOppm 

The dominant plant species is Carex microptera (a sedge), and 
Juncus ensifolius (a rush) is subdominant. Seven species were 
sampled by quadrat on this site. 

The dominant soil microfungi is 
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Figure 4 

Map of Pacific Mine Microsites 
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Individual Species Information: 

Chem Code: PMlCM 
Species: Carex microptera 
Viqor: Viqorous 

Chem Code: PMlJE 
Species: Juncus ensifolius 
Viqor: Vigorous 

Chem Code: PMlPW 

Date collected: 07/31/91 
Cover: 37 \ Frequency: 40 

Date collected: 07/31/91 
Cover: 26 % Frequency: 30 % 

Species: Pohlia wahlenberqii Date collected: 07/31/91 
var. qlaciale 

Viqor: exceptionally vigorous Cover: 3.4% Frequency: 20 % 
Comments: This moss is especially loaded with heavy metals. 

Chem Code: PMlPI 
Species: Poa interior 
Viqor: Vigorous 

Date collected: 07/31/91 
Cover: 8 % Frequency: 20 % 
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Heavy Metal Chemistry (mq/kg): 

Plants: 

Date: 07/31/91 Code: PMlCM 
Cu Zn Cd 
556.5 5403 69.97 

Date: 07/31/91 Code: PMlJE 
Cu Zn Cd 
237 2662.5 28.64 

Date: 07/31/91 Code: PMlPI 
Cu Zn Cd 
724.5 7259 79.83 

Date: 07 /31/91 Code: PMlPW 
Cu Zn Cd 
1185 13004 127.86 

Soil: 

Date: 07/31/91 Code: PMlS 
Cu Zn Cd 
166.96 1261. 96 74.99 

Water: 

Date: 06/25/91 Code: ··PMlW 
Cu Zn Cd 
.12 4.64 <.01 

Date: 07/31/91 Code: PMlW 
Cu Zn Cd 
.08 3.41 . 02 

Date: 07/31/91 Code: PMlWA 
Cu Zn Cd 
.08 3.32 . 01 

Date: 07/31/91 Code: PMlWB 
Cu Zn Cd 
.58 14.7 .11 

Car ex m!croetera 
Pb Hg As 
595.35 <5 305.15 

Juncus ensifolius 
Pb Hq As 
242.35 <5 171.85 

Poa interior 
Pb. Hg As 
534.7 <S 489.9 

Pohlia wahlenberg:ii 
Pb Hq As 
388.05 <S 644.25 

Pacific mine seep 
Pb Hg As 
<.2 <.2 .6 

At effluent mouth 
Pb Hq As 
< .1 <.1 <.1 

At effluent mouth 
Pb Hq As 
.1 <.1 .2 

effluent pool below mouth 
Pb Hg As 
. 1 .1 .1 

Below tailings before dam 
Pb Hg As 
. 6 . 4 <. 1 
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The Pacific Mine had unusually hiqh amounts of copper, zinc, lead 
and cadmium. Some arsenic and mercury were also present. 

Pohlia wahlenberqii (a moss) accumulated notable levels of copper, 
zinc and arsenic. It accumulated 14,813 times the backqround level 
of copper in the water , and 7.1 times the amount in the soil. It 
also accumulated 3,814 times the amount of zinc in the water and 
10.3 times more than the amount in the soil. Arsenic was 
accumulated at 3,221 times what was in the water and 1,074 times 
the amount in the soil. 

Carex microptera (a sedqe) accumulated notable levels of copper, 
zinc and lead. It accumulated 6,956 times the amount of copper as 
was in the water, and 3.33 times what was in the soil. Zinc was 
accumulated at 1,584 times what was in the water, and 4.28 times 
what was in the soil. Lead accumulated at 5,954 times the amount 
in the water and at least 2,977 times what was in the soil . 

Juncus ensifolius (a rush) accumulated 781 times the amount of zinc 
in the water and 2. 11 times the amount in the soi 1. Copper 
accumulated at 2,962 times the level in the water, and 1.42 times 
the amount available in the soil. 

~ interior (a qrass) accumulated copper, zinc and lead. Copper 
was accumulated at 9,056 times what was in the water, and 4.34 
times the amount in the soi 1. Zinc was accumulated at 2, 128. 74 
times the amount in the water, and 5.7 times the amount in the 
soil. Lead was accumulated at 5,347 times the amount in the water, 
and at least 2,674 times the ' amount in the soil. 

l 
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Mycology : 

Pacific Mine: Microhabitat samples A-C were predominantly silty to 
sandy and were oranqish in color. Microhabitat samples D-J were 
hiqh in partially decayed organic matter and were dark brown in 
color. No growth occurred on the 1000 ppm copper-amended medium. 
Growth was slow but with many colonies on the 100 ppm copper­
amended medium. Growth was so profuse on the 10 ppm medium at the 
1:100 dilution that separation of colonies for counting and picking 
for most of the different soil samples was impossible. Three 
species were isolated from the 100 ppm P-D-A copper-amended tube 
slants and were identified. There was an averaqe of 39.3 
colonies/plate on the 100 ppm copper-amended Martin's medium. The 
dominant species is an undescribed Penjcjllium. The description is 
beinq developed by Christianson and Tuthill . They are presently 
characterizing it as Penicillium sp. nov. "A", and have also 
discovered it in iron rich mine tailings . Its frequency was 78% 
(Table 1). Another undecribed Penicillium (sp. #1) from the 
raistickii series was present, along with P. janthinellum. 
Quantitative analysis of the funqi showed that it accumulated an 
averaqe of 1572 ppm of copper. The 1 iquid medium in which the 
funqi was grown showed no drop in copper in solution during the 
duration of the experiment. It is felt that this is an artifact 
resulting from dehydration of the medium. Quantitative analysis 
for copper is qoinq to be repeated. 

Table 1. Average colony counts and frequency of identified and 
unknown species from Pacific Mine growing on 100 ppm Martin's 
Medium. 

Penici 11 i um Penicillium Penicillium 
sp. tl janthinellum sp. nov. "A" 

Colony counts 4 4 2e 

Frequency 11% 11% 78% 
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Table 2. Analysis of fate of copper in potato-dextrose shake 
cultures amended with copper and innoculated with dominant species 
of func;ri from the Pacific Mine. 

Rep Sp. Site ppm ppm Dif. % q. ppm pH 
# Cu Cu dif. fun. Cu med 

pre post fun. aft 

10 PMl 84 83.5 0.5 1% .517 1655 3.4 

11 82 82 0.0 0% .513 1541 3.3 

12 82 84.5 -2.5 -3% .507 1519 3.2 

Rep # = Replicate #; Sp. = Species; Site = Site where species was 
collected; ppm Cu pre = oriqinal parts per million of copper in 
solution before innoculatinq with the funqus; ppm Cu post = parts 
per million of copper after nine days of funqal qrowth in the shake 
culture; Dif. = ppm Cu pre - ppm Cu post; % dif. = (dif./ppm Cu 
pre)lOO; q. fun. = qrams dry weiqht of funqus used to analyze ppm 
Cu in the funqus; ppm Cu fun. = parts per million of copper in the 
funqus; pH med aft = pH of the medium after 9 days of funqal 
qrowth; Con. • control with no funqus added. 
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Microsite Code : PM2 

UT: Utah County. Pacific Mine swamp (T3S R3E S22). See PMl for 
directions. This microsite is the beaver pond where the seep feeds 
in. 

Habitat and Community Information: 

This site is located in a valley bottom in a marsh . The elevation 
is 7,800 ft. The slope is east-facing. Lighting is full. 

Basic soil and water chemistry: 
pH of Water: 7 Soil pH: 7 N: Sppm P: SOppm K: 60ppm 

The dominant species is Carex rostrata (a sedge), and Equisetum 
arvense (a horsetail) is subdominant. Two species were sampled by 
quadrat on this site. 

Individual Species Information: 

Chem Code: PM2CR 
Species: Carex rostrata 
Vigor: exceptionally vigorous 

Chem Code: PM2EA 
Species: Equisetum arvense 
Viqor: viqorous 

Date collected: 07/31/91 
Cover: 91 % Frequency: 100% 

Date collected: 07/31/91 
Cover: 9 % Frequency: 20 % 
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Heavy Metal Chemistry (mg/kg): 

Plants: 

Date: 07/31/91 Code: PM2CR ~ar~x rostrAta 
Cu Zn Cd Pb Hq As 
102 1309.5 10.71 149.35 <5 47.3 

Date: 07/31/91 Code: PM2EA 'gyi~~tum ~rvens~ 
Cu Zn Cd Pb Hq As 
179 4079 49.7 265 . 9 <S 93.7 

Soil: 

Date: 07/31/91 Code: PM2S Pacific mine beaver pond 
Cu Zn Cd Pb Hg As 
28.16 545.96 23.79 29.24 <.2 .5 

Water: 

Date: 06/25/91 Code: PM2W In beaver pond. 
Cu Zn Cd Pb Hq As 
.14 3.64 . 04 <.1 <.1 <. 1 

Carex rostrata (a sedqe) and Equisetum arvense (a horsetail) both 
accumulated zinc from the beaver pond. Carex rostrata accumulated 
360 times the amount of zinc in the water, and 2.4 times the amount 
in the soil. Eguisetum arvense accumulated 1,121 times the a.111ount 
of zinc in the water and 7.5 times the amount of zinc in the soil. 
It also accumulated 6.4 times the amount of copper in the soil and 
1,279 times the amount of copper in the water. 
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( ffPreli•inary Survey of Water Quality in Mine Drainage In Sheeprock Mountains 
~; and North Fork of the Aaerican Fork River", Merritt, James B., Provo, Utah, 

July 1988. 
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Appendix D 

"Year End Report On Mitigation Systems For Hard Rock Mine Effluent In Utah", 
Culp, Nancy, Et Al, University of Wyoming, May 1992. 
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